4.6 Alternative 2 Analysis

4.6.1 Target Groundfish Species Analysis
4.6.1.1 Pollock Alternative 2 Analysis

This section provides the direct, indirect and cumulative effects analysis for BSAI and GOA pollock for each
of'the bookends under Alternative 2. The goal of Alternative 2 is to have a more aggressive harvesting policy
while preventing overfishing of target groundfish stocks. For further information regarding persistent past
effects listed below in the text and in the tables, see the past/present effects analysis section of
Section 3.5.1.1.

Direct/Indirect Effects FMP 2.1
FMP 2.1 includes the following features:

e The ABC is increased to be equivalent to the OFL level, and the F,;;; fishing rate is not lowered for
stock sizes below B,.,;

¢ The BSAI optimal yield range of 1.4 - 2.0 million mt is removed, and the optimal yield is set to the
sum of the individual species OFL levels;

¢ PSC limits and bycatch limits are removed;
e Trawl closure areas and gear restrictions are removed; and

¢ Fishingis allowed in current closed areas, such as Walrus Island closures, red king crab savings area,
Bogoslof area, Pribilof Island closure, and nearshore Bristol Bay closure.

Total Biomass

Total biomass (ages 1 through 15+) of EBS pollock at the start of 2002 is estimated to be 12.97 million mt.
Model projections of future total EBS pollock biomass are shown in Table H.4-1 of Appendix H. Under
FMP 2.1, model projections indicate that EBS pollock biomass is expected to decrease to a value of about
9.6 million mt in 2005, then stabilize to about 10.0 millionmt. The 2003-2007 average total biomassis 10.2
million mt.

In the Aleutian Islands region, the assessments are based trawl surveys that occur every other year. The most
recent assessment indicates a biomass level of 175,000 mt. Given that under FMP 2.1, directed fishing for
pollock in this region is allowed, the expectation is that the stock will remain stable or decrease in the future.
A similar pattern is expected for the Bogoslof Island (however, catch data from this region were unavailable
for inclusion in the projection analysis).
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For GOA pollock, the age 2-10+ biomass is expected to increase under this FMP from a 2003 low of 800,000
mt to 1,070,000 mt by 2007 (Table H.4-23 of Appendix H). The average biomass over this period is
expected to be 941,000 mt. This increase is anticipated primarily because recruitment is expected to improve
from the recent series of relatively low levels.

Spawning Biomass

Female spawning biomass of EBS pollock in 2002 is estimated to be about 3.68 million mt. Model
projections of future levels are shown in Table H.4-1 of Appendix H and Figure H.4-1 of Appendix H.
Under FMP 2.1, projections indicate that EBS pollock spawning biomass will decrease to about 60 percent
of the 2002 level by 2007. The projected average for 2003-2007 is 2.43 million mt.

In the Aleutian Islands region, spawning biomass is monitored by biannual trawl surveys. In the Bogoslof
Island region, spawning stock is monitored by echo-integration trawl surveys. Since under FMP 2.1 these
areas are expected to have relatively large increases in fishing (compared to 2002), we expect the spawning
stock size to be stable or decrease in these regions.

The 2002 GOA female spawning biomass is estimated at about 136,000 mt and is anticipated to increase
steadily to 171,000 mt by 2007 under FMP 2.1. This is below the estimated B, level of 210,000 mt with
an average over 2003-2007 of 148,300 mt. Model projections of future levels are shown in Table H.4-23 of
Appendix H and Figure H.4-12 of Appendix H.

Fishing Mortality

The estimated fishing mortality for the EBS pollock stock in 2002 is 0.187. Model projections show this
fishing mortality will increase by about 140 percent and equal the F,,, value of 0.448 for the period 2003-
2007 (Table H.4-1 of Appendix H). Fishing mortality for the Bogoslof and Aleutian Islands region is
expected to increase to the natural mortality rate of 0.3 under FMP 2.1 (Table H.4-2 of Appendix H).

For the GOA, fishing mortality in 2002 is estimated at 0.174 with projections increasing to the F,.,, levels
of 0.350 for all projection years (Table H.4-23 of Appendix H).

Spatial/Temporal Concentration of Fishing Mortality

FMP 2.1 involves the resumption of fishing in a number of areas currently closed, and these areas are largely
in the Aleutian Islands. It is unknown how changes in spatial/temporal concentrations will affect pollock
stocks. Since pollock are relatively low-valued groundfish species, the viability of pollock fisheries may be
sensitive to changes in pollock densities and concentrations.

Status Determination

Under FMP 2.1, the ABC is set equal to the OFL, removing the buffer between these two harvest regulations.
Model projections of future catches of EBS and GOA pollock are at or below the OFL level from 2003 to
2008. For GOA pollock, the stock is expected to be above the MSST for the years 2003-2007. However,
the EBS pollock stock appears to be above the MSST during the years 2003-2005, but for 2006 and 2007,

SEPTEMBER 2003 CHAPTER 4 - DRAFT PROGRAMMATIC SEIS

4.6-2



the stock may be declared as below the MSST and require separate management measures for a rebuilding
plan (since a 10-year projection from the 2006 and 2007 years result in spawning biomass estimates that are
below the B, level in 2016 and 2017).

Age and Size Composition

Under FMP 2.1, the mean age of the EBS pollock stock at the end of 2007, as computed in model projections,
is 2.32 years (Table H.4-1 of Appendix H). This compares with a mean age in the equilibrium unfished stock
of 3.16 years. For GOA pollock the 2007 value is 2.77 years compared with an unfished estimate of 3.60
years (note that the GOA pollock assessment is modeled from age 2-10+ while the EBS pollock is modeled
from age 1-15+) (Table H.4-23 of Appendix H).

Sex Ratio

In the models, the sex ratio of GOA and BSAI pollock is assumed to be 50:50. However, observer data and
information from surveys is routinely collected and used to monitor the sex ratios of these stocks. Based on
these data, it is unlikely that the sex ratio will be affected under FMP 2.1. However, since the catch levels

are much higher than the 2002 levels, this assertion becomes more tenuous.

Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.1 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change under FMP 2.1.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.1 would be governed by a
complex web of direct and indirect interactions which are difficult to quantify. An evaluation of potential
trophic interactions is presented in Section 3.10. Since the catch is much higher than in 2002, it may cause
significant qualitative changes in predator-prey interactions as a result of actions taken under FMP 2.1 (for
the period 2003-2007).

Summary of Effects of FMP 2.1 on Pollock

Although the ABC and OFL levels for pollock are equivalent under FMP 2.1, the F,;, is not reduced for
lower stock sizes, and the harvest of pollock under FMP 2.1 is increased relative to recent levels, the fishing
rates on pollock drops below the B, reference point. This is substantially different than the pattern in recent
years (and the baseline 2002 data). It could be argued that these levels are within accepted scientific
standards based on studies of population dynamics and estimates of natural variation of recruitment.
However, the direct and indirect effects of FMP 2.1 on pollock biomass are considered significant (Tables
4.5-1 and 4.5-2).
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Cumulative Effects FMP 2.1
EBS Pollock

External effects and the resultant cumulative effects associated with FMP 2.1 for EBS pollock are depicted
on Table 4.6-1.

Mortality

e Internal Effect of the FMP. The effect of fishing mortality on the EBS pollock stock is
insignificant under FMP 2.1 (see Section 4.6.1.1).

e Persistent Past Effects of the foreign, JV, and domestic fisheries are not expected for the EBS
pollock stock. While large removals of pollock did occur in the past, there does not appear to be a
lingering effect on the BSAI pollock populations (see Section 3.5.1.1).

¢ Reasonably Foreseeable Future External Effects. Removals of pollock occur in the Russian
pollock fishery, and the catch is not accounted for in the annual harvest rates set for the US fishery.
Therefore, the removals can be considered a potential adverse effect on fishing mortality. Catch and
bycatch of pollock in the State of Alaska pollock fisheries, are not considered to be contributors to
fishing mortality in the cumulative case. Removals in these fisheries are accounted for when setting
annual harvest levels for pollock and do not add additional fishing mortality. Marine pollution is
identified as having a reasonably foreseeable potential adverse contribution since acute and/or
chronic pollution events, iflarge enough in scale, could cause mortality to the point that the capacity
of the stock to produce MSY on a continuing basis is jeopardized. Climate changes and regime
shifts are not identified as being contributors to pollock mortality.

¢ Cumulative Effect under FMP 2.1 isidentified for mortality of EBS pollock, but the effect is judged
to be insignificant. Pollock are fished at less than the OFL and are above the minimum stock size.
The combined effect of internal removals and removals due to reasonably foreseeable external events
is not expected to jeopardize the capacity of the stock to produce MSY on a continuing basis.

Change in Biomass

¢ Internal Effect of the FMP. Change in biomass of the EBS pollock stock is expected to be
significantly adverse under FMP 2.1 (see Section 4.6.1.1).

e Persistent Past Effects. While past large removals of pollock and other past effects on biomass
have been identified (see Section 3.5.1.1), these do not appear to have had a lingering effect on the
ability of the stock to sustain itself above the MSST.

¢ Reasonably Foreseeable Future External Effects on biomass are indicated due to removals in the
Russian and State of Alaska pollock fisheries. However, any future removals are not expected to
affect the ability of the stock to maintain MSST. Marine pollution is identified as having a
reasonably foreseeable potential adverse contribution to change in biomass since acute and/or
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chronic pollution events, if large enough in scale, could impact biomass to the point that the stock
is unable to maintain MSST. Climate changes and regime shifts are not identified as being
contributors to pollock mortality, thereby would not directly affect biomass.

¢ Cumulative Effect for change in biomass is identified under FMP 2.1. The effect is determined to
be significantly adverse. Under this FMP, a large percentage reduction in biomass over the period
2003-2007is predicted. The pollock stock is predicted to fall below MSST over the modeled period.
The external factors are not expected to improve or mitigate the effect. Therefore the cumulative
effect is judged to be significantly adverse.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

e Internal Effect of the FMP. The spatial/temporal distribution of catch are judged to be
insignificant under FMP 2.1 (see Section 4.6.1.1).

e Persistent Past Effects are not identified for change in genetic structure since the past large
removals of pollock and other past effects (see Section 3.5.1.1) have not had a lingering effect on
the ability of the stock to sustain itself above MSST. However, since past fisheries, could have had
a benficial effect on pollock recruitment by reducing the adult pollock biomass, lingering benficial
effects are identified for change in reproductive success. In addition, past commercial whaling and
sealing also removed large predators of pollock adding to the potential for reproductive success of
the stock. Lingering past effects are also identified due to Climate Changes and Regime Shifts (see
Section 3.5.1.1).

¢ Reasonably Foreseeable Future External Effects. The Russian and State of Alaska pollock
fisheries are identified as having potential adverse contributions to changes in genetic structure.
However, removalsin these fisheries could have a potential beneficial effects on pollock recruitment
by reducing the adult pollock biomass. Marine pollution could contribute adversely to genetic
changes and reduced recruitment since acute and/or chronic pollution events, depending on their
location and magnitude, could alter the genetic structure of the population through localized
mortality events, and also could result in reduced recruitment.

¢ Cumulative Effect is possible for the spatial/temporal concentration; however, the effect is
insignificant since the combination of internal and external factors is not expected to sufficiently
alter the genetic structure or the reproductive success of the population such that the ability of the
stock to maintain itself at or above MSST is jeopardized.

Change in Prey Availability

e Internal Effect of the FMP. Any predation mediated impacts of FMP 2.1 would be governed by
a complex web of direct and indirect interactions which are difficult to quantify. However, it is

determined that FMP 2.1 would have insignificant effects on pollock prey availability (see Section
4.6.1.1).
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e Persistent Past Effects. While lingering population level effects from past foreign and domestic
fisheries catch and bycatch of pollock prey species are not expected, past climate changes and
regime shifts are likely to have had lingering effects (both beneficial and adverse) on pollock prey
species (see Section 3.5.1.1).

¢ Reasonably Foreseeable Future External Effects of climate changes and regime shifts on pollock
prey species are potentially adverse or beneficial; a strong Aleutian Low and high water
temperatures tend to favor recruitment and cause a change in the reproductive success of the stock.
Likewise, a weak Aleutian Low and cooler water temperatures tend to result in weak recruitment.
Marine pollution has also been identified as a reasonably future external contributing factor since
acute and/or chronic pollution events could reduce prey availability or prey quality and thus
jeopardize the stocks ability to sustain itself above its MSST. The other fisheries shown on Table
4.6-1 are determined to have potential adverse contributions since bycatch and catch of forage
species is likely to occur.

¢ Cumulative Effects are identified for prey availability; however, the effect is insignificant since the
combination of internal and external removals of prey is not expected to decrease prey availability

such that the pollock stock is unable to sustain itself at or above MSST.

Change in Habitat Suitability

¢ Internal Effect of the FMP. Under FMP 2.1, as with prey-mediated impacts, any habitat-mediated
impacts would be governed by a complex web of direct and indirect interactions which are difficult
to quantify. However, as described in Section 4.6.1.1 FMP 2.1 would have insignificant effects on
pollock habitat suitability.

¢ Persistent Past Effects identified for EBS pollock stocks include past foreign, JV, and domestic
fisheries, and climate changes and regime shifts (see Section 3.5.1.1) Intense bottom trawling for
pollock in the past fisheries likely disrupted habitat in areas of the EBS. It is possible that some of
these areas have not recovered from the intense efforts (see Section 3.6).

¢ Reasonably Foreseeable Future External Effects are possible from the Russian and State of
Alaska fisheries since any of these may impact bottom habitat through use of fishing gear. Impacts
on habitat from of the climate changes and regime shifts on the EBS pollock stock could be either
beneficial or adverse since a strong Aleutian Low and high water temperatures tend to favor
recruitment and cause a change in the reproductive success of the stock. Marine pollution has also
been identified as a potential adverse contributing factor since acute and/or chronic pollution events
could cause habitat degradation and may cause changes in spawning or rearing success.

¢ Cumulative Effect is identified for habitat suitability; however, its significance on the EBS pollock
stock is insignificant since the combination of internal and external habitat disturbance factors is not
expected to lead to a detectable change in spawning or rearing success such that the ability of the
pollock stock to sustain itself at or above MSST is jeopardized.
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Summary of Cumulative Effects FMP 2.1 — BSAI Pollock

Cumulative effects are identified for mortality, change in biomass, change in genetic structure of the
population, change in reproductive success change in prey availability, and change in habitat suitability. For
all effects except change in biomass, the cumulative effects are determined to be insignificant for the EBS
pollock stock. However, the model output for this FMP indicates that the EBS pollock stock will fall below
MSST for 2006 and 2007, and the ten year projection results in spawning biomass estimates that are below
the B, level. Therefore, a significantly adverse cumulative effect is identified for change in biomass under
FMP 2.1 in the EBS (Table 4.6-1).

Cumulative Effects FMP 2.1 — GOA Pollock

Mortality

Internal Effect of the FMP. The effect of fishing mortality on the GOA pollock stock is
insignificant under FMP 2.1 (see Section 4.6.1.1 Direct/Indirect Effects).

Persistent Past Effects of the foreign, JV, domestic, State of Alaska, and bait fisheries are not
expected for the GOA pollock stock. While large removals of pollock did occur in the past, there
does not appear to be a lingering effect on the GOA pollock populations (see Section 3.5.1.1).

Reasonably Foreseeable Future External Effects. Catch and bycatch of pollock in the State of
Alaska pollock fisheries and State of Alaska shrimp fisheries are not considered to be contributors
to fishing mortality in the cumulative case. Removals in these fisheries are accounted for when
setting annual harvest levels for pollock and do not add additional fishing mortality. Marine
pollution is identified as having a potential adverse contribution since acute and/or chronic pollution
events, if large enough in scale, could cause mortality to the point that the capacity of the stock to
produce MSY on a continuing basis is jeopardized. Climate changes and regime shifts are not
identified as being contributors to pollock mortality.

Cumulative Effects under FMP 2.1, are identified for mortality of GOA pollock, but the effects are
judged to be insignificant for the FMP. Pollock are fished at less than the OFL and are above the
minimum stock size. The combined effect of internal removals and removals due to reasonably
foreseeable external events is to jeopardize the capacity of the stock to produce MSY on a continuing
basis.

Change in Biomass

Internal Effect of the FMP. Change in biomass of the GOA pollock stock is expected to be
insignificant under FMP 2.1. As modeled under the FMP, the age 2-10+ biomass of GOA pollock
is expected to increase (see Table H.4-23 of Appendix H). The increase is anticipated primarily
because recruitment is expected to improve from recent low levels.
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e Persistent Past Effects. While past large removals of pollock and other past effects on biomass
have been identified (see Section 3.5.1.1), these do not appear to have had a lingering effect on the
ability of the stock to sustain itself above the MSST.

¢ Reasonably Foreseeable Future External Effects on biomass are indicated due to removals in the
State of Alaska pollock and shrimp fisheries. However, any future removals are not expected to
affect the ability of the stock to maintain MSST. Marine pollution is identified as having a potential
adverse contribution to change in biomass since acute and/or chronic pollution events, if large
enough in scale, could impact biomass to the point that the stock is unable to maintain MSST.
Climate changes and regime shifts are not identified as being contributors to pollock mortality,
thereby would not directly affect biomass.

¢ Cumulative Effects for change in biomass are identified under the FMP 2.1; however, the
combination of internal and external factors is not expected to sufficiently reduce the pollock

biomass such that the ability of the stock to maintain itself at or above MSST is jeopardized.

Spatial/Temporal Concentration of Catch

—  Change in Genetic Structure of Population
— Change in Reproductive Success

e Internal Effect of the FMP. As the density and quotas of pollock change during the modeled
period, the concentration of the pollock fishery will change from the 2002 pattern; it is not possible
to predict exactly how the pattern will change. However, for GOA pollockunder FMP 2.1, the stock
is expected to be above MSST for the years 2003-2007 (see Direct/Indirect Effects). Therefore,
impacts of the spatial/temporal changes should have an insignificant effect on the genetic structure
and reproductive success of the population.

¢ Persistent Past Effects are not identified for change in genetic structure since the past large
removals of pollock and other past effects (see Section 3.5.1.1) have not had a lingering effect on
the ability of the stock to sustain itself above MSST. However, there are lingering past effects due
to Climate Changes and Regime Shifts (see Section 3.5.1.1).

¢ Reasonably Foreseeable Future External Effects. State of Alaska pollock fisheries and the State
of Alaska shrimp fishery are identified as potential adverse contributors. However, these fisheries
are unlikely to be sufficiently concentrated to alter the genetic structure of the population. Marine
pollution could contribute adversely to genetic changes and reduced recruitment since acute and/or
chronic pollution events, depending on their location and magnitude, could alter the genetic structure
of the population through localized mortality events, and also could result in reduced recruitment.

¢ Cumulative Effects are possible for spatial/temporal concentration under FMP 2.1; however, the
combination of internal and external factors is not expected to sufficiently alter the genetic structure
or the reproductive success of the population such that the ability of the stock to maintain itself at
or above MSST is jeopardized.
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Change in Prey Availability

¢ Internal Effect of the FMP. Any predation mediated impacts of FMP 2.1 would be governed by
a complex web of direct and indirect interactions which are difficult to quantify. However, as
described under direct/indirect the FMP would have insignificant effects on pollock prey availability.

¢ Persistent Past Effects. While lingering population level effects from past foreign, state, and
domestic fisheries catch and bycatch of pollock prey species, and the effects of EVOS on these
species, are not expected, past climate changes and regime shifts are likely to have had lingering
effects (both beneficial and adverse) on pollock prey species (see Section 3.5.1.1).

¢ Reasonably Foreseeable Future External Effects. Asdescribed for EBS pollock, climate changes
and regime shifts could have potentially adverse or beneficial effects on pollock prey species. The
other fisheries shown on Table 4.6-2 are determined to be potential adverse contributors. Since
bycatch and catch of forage species used by pollock is unlikely to occur.

e Cumulative Effects are identified for prey availability under the FMP; however, the combination
of internal and external removals of prey is not expected to decrease prey availability such that the
pollock stock is unable to sustain itself at or above MSST.

Change in Habitat Suitability

¢ Internal Effect of the FMP. Under FMP 2.1, as with prey-mediated impacts, any habitat-mediated
impacts would be governed by a complex web of direct and indirect interactions which are difficult
to quantify. However, as described under direct/indirect effects, the FMPs would have insignificant
effects on pollock habitat suitability.

¢ Persistent Past Effects on habitat suitability identified for GOA pollock stocks include past foreign,
JV, and State of Alaska, and domestic fisheries, EVOS, and climate changes and regime shifts (see
Section 3.5.1.1). Intense bottom trawling for pollock in the past fisheries likely disrupted habitat in
areas of the GOA. It is possible that some of these areas have not recovered from the intense efforts
(see Section 3.6).

¢ Reasonably Foreseeable Future External Effects are possible from the State of Alaska pollock
and shrimp fisheries since any of these may impact bottom habitat through use of fishing gear.
Impacts on habitat from of the climate changes and regime shifts on the GOA pollock stock would
be either adverse or beneficial as described for EBS pollock. Marine pollution has also been
identified as a potential adverse contributing factor since acute and/or chronic pollution events could
cause habitat degradation and may cause changes in spawning or rearing success.

¢ Cumulative Effects are identified for habitat suitability; however, the significance on the GOA
pollock stock is insignificant since the combination of internal and external habitat disturbance
factors is not expected to lead to a detectable change in spawning or rearing success such that the
ability of the pollock stock to sustain itself at or above MSST is jeopardized.
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Summary of Cumulative Effects FMP 2.1 — GOA Pollock

While cumulative effects are identified for mortality, change in biomass, change in genetic structure of the
population, change in reproductive success change in prey availability, and change in habitat suitability, they
are determined to be insignificant under each of these FMPs for the GOA pollock stock (Table 4.6-2).

Direct/Indirect Effects FMP 2.2

FMP 2.2 is less aggressive than FMP 2.1, and is similar to FMP 1 in many respects with the following
exceptions:

¢ Current bycatch and incidental catch restrictions are removed.

e The BSAI optimal yield range of 1.4 - 2.0 million mt is removed, and the optimal yield is set to the
sum of the individual species ABC levels.

Total Biomass

Total biomass (ages 1 through 15+) of EBS pollock at the start of 2002 is estimated to be 12.97 million mt.
Model projections of future total EBS pollock biomass are shown in Table H.4-1 of Appendix H Under FMP
2.2, model projections indicate that EBS pollock biomass is expected to decrease to a value of about 10.3
million mt in 2005, then increase to about 10.9 million mt by 2007. The 2003-2007 average total biomass
is 10.8 million mt.

In the Aleutian Islands region, the assessments are based trawl surveys that occur every other year. The most
recent assessment indicates a biomass level of 175,000 mt. If under FMP 2.2, directed fishing for pollock
in this region is allowed, the expectation is that the stock will remain stable or decrease in the future. A
similar pattern is expected for the Bogoslof Island.

For GOA pollock, the age 2-10+ biomass is expected to increase under this FMP froma 2003 low of 800,000
mt to 1,240,000 mt by 2007 (Table H.4-23 of Appendix H). The average biomass over this period is
expected to be 1,040,000 mt. This increase is anticipated primarily because recruitment is expected to
improve from the recent series of relatively low levels.

Spawning Biomass

Female spawning biomass of EBS pollock in 2002 is estimated to be about 3.68 million mt. Model
projections of future levels are shown in Table H.4-1 Appendix H. Under FMP 2.2, projections indicate that
EBS pollock spawning biomass will decrease to about 67 percent of the 2002 level by 2007. The projected
average for 2003-2007 is 2.73 million mt.

In the Aleutian Islands region, spawning biomass is monitored by biannual trawl surveys. In the Bogoslof
Island region, spawning stock is monitored by echo-integration trawl surveys. Since under FMP 2.2, these
areas may have developed fisheries, we expect the spawning stock size to remain stable or decrease in these
regions.
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The 2002 GOA female spawning biomass is estimated at about 136,000 mt and is anticipated to increase
steadily to 240,000 mt by 2007 under FMP 2.2. This is above the estimated B, level of 210,000 mt
although the average from 2003-2007 is 188,000 mt. Model projections of future levels are shown in Table
H.4-23 Appendix H.

Fishing Mortality

The estimated fishing mortality for the EBS pollock stock in 2002 is 0.187. Model projections show this
fishing mortality will increase by about 69 percent and average 0.315 for the period2003-2007. These values
are below the F;;,, level of 0.448 and the F,,,, level of 0.342, which are taken as proxies for F, ;. and F,,
respectively. This pattern in fishing mortality is due to the fact that the projected catch is expected to come
closer to the actual ABC in future years. The proportion of SPR conserved under these mortality rates is 40
percent in 2003. The average implied SPR rate of fishing from 2003-2007 is 42 percent, well below the
value estimated for 2002 (indicating a higher fishing mortality rate for this FMP) (Table H.4-1 of Appendix
H). Fishing mortality for the Bogoslof and Aleutian Islands region may increase to 75 percent of natural
mortality under FMP 2.2 (Table H.4-2 of Appendix H).

For the GOA, fishing mortality in 2002 is estimated at 0.174 with projections suggesting a decrease to 0.126
in 2003 followed by increases to 0.172 by 2007. The values for F,;, and F,,, are 0.350 and 0.294,
respectively. The SPR rate in 2002 is estimated at 55 percent and averages about 60 percent for the period
2003-2007. This fishing mortality rate pattern is due to the fact that under this FMP, the F, ;. is adjusted
while the spawning stock is below B,,., (Table H.4-23 of Appendix H).

Spatial/Temporal Concentration of Fishing Mortality

The harvest of EBS pollock occurs largely along the western edge of the EBS shelf during the summer and
around the southern areas east of 170°W during the winter season (Jan 20-March). Under FMP 2.2, an
average of 1.67 million mt of EBS pollock is projected to be harvested annually from 2003-2007 with
spatial/temporal allocations as presented in Section 3.5.1.1. The Bogoslof and Aleutian Island concentration
of fishing mortality is anticipated to remain unchanged over this projection period.

In the GOA, pollock fishery in a broad variety of locales and regional quotas are allocated by season as
presented in Section 3.5.1.1. Under Alternative 1, an average of 75,600 mt of GOA pollock is projected to
be harvested annually during 2003-2007 with the largest catch expected to be 111,000 mt in 2007. As the
density and quotas of pollock change during this period, the concentration of the pollock fishery will likely
change from the 2002 pattern. The effect of these changes is unknown.

Status Determination

Under FMP 2.2, the ABC is set at a lower level than the OFL, creating a buffer between these two harvest
regulations. Model projections of future catches of EBS pollock are below the ABC and OFL levels in all
years. The EBS pollock are above their respective MSST in the year 2002 and in all subsequent projection
years.
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For FMP 2.2, GOA pollock spawning biomass is below the B, , (taken as B,,,) in 2002 and remains below
this level until 2007. However, based on 10-year status determinations projections, the stock is above the
MSST for all years 2003-2007.

Age and Size Composition

Under FMP 2.2, the mean age of the EBS pollock stock at the end of 2007, as computed in model projections,
is 2.43 years. This compares with a mean age in an equilibrium unfished stock of 3.16 years (Table H.4-1
Appendix H). For GOA pollock the 2007 value is 3.07 years compared with an unfished estimate of 3.60
years (note that the GOA pollock assessment is modeled from age 2-10+ while the EBS pollock is modeled
from age 1-15+) (Table H.4-23 of Appendix H).

Sex Ratio
In the models, the sex ratio of GOA and BSAI pollock is assumed to be 50:50. However, observer data and
information from surveys is routinely collected and used to monitor the sex ratios of these stocks. Based on

these data, it is unlikely that the sex ratio will be affected under FMP 2.2.

Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.2 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change under FMP 2.2.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.2 would be governed by a
complex web of direct and indirect interactions which are difficult to quantify. An evaluation of potential
trophic interactions is presented in Section 3.10. It seems unlikely that significant qualitative changes in
predator-prey interactions would be a result of actions taken under FMP 2.2 (for the period 2003-2007).

Summary of Effects of FMP 2.2 — Pollock

Because the BSAI and GOA pollock are fished at less than the ABC and are above the minimum stock size
threshold, the direct and indirect effects under FMP 2.2 are considered insignificant. Fishing rates are lower
than accepted scientific standards based on studies of population dynamics and estimates of natural variation
of recruitment. Under these considerations, the spatial/temporal distribution of catch should have no
significant direct impact on stock productivity (Tables 4.5-1 and 4.5-2).
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Cumulative Effects FMP 2.2
BSAI Pollock

While the internal modeling results change, the external effects and cumulative effects for FMP 2.2. in the
BSALI are the same as those discussed for Alternative 1 and presented in Table 4.5-3. These effects are
summarized below.

Mortality

¢ Internal Effect of the FMP. The effect of fishing mortality on the EBS pollock stock is
insignificant under FMP 2.2 (see Section 4.6.1.1 Direct/Indirect Effects).

e Persistent Past Effects of the foreign, JV, and domestic fisheries are not expected for the EBS
pollock stock. While large removals of pollock did occur in the past, there does not appear to be a
lingering effect on the BSAI pollock populations (see Section 3.5.1.1).

¢ Reasonably Foreseeable Future External Effects. As described for the FMP 2.1 cumulative
effects section, removals of pollock occur in the Russian pollock fishery are considered to be a
potential adverse contributor, while removals in the Alaska pollock fisheries are not considered to
contribute to pollock mortality. Marine pollution is identified as having a reasonably foreseeable
potential adverse contribution, and climate changes and regime shifts are not identified as being
contributors to pollock mortality.

¢ Cumulative Effect under FMP 2.2 is identified for mortality of EBS pollock, but the effect is judged
to be insignificant. Pollock are fished at less than the OFL and are above the minimum stock size.
The combined effect of internal removals andremovals dueto reasonably foreseeable external events
is not expected to jeopardize the capacity of the stock to produce MSY on a continuing basis.

Change in Biomass

¢ Internal Effect of the FMP. Change in biomass of the EBS pollock stock is expected to be
insignificant under FMP 2.2 (see Section 4.6.1.1 Direct/Indirect Effects).

¢ Persistent Past Effects. While past large removals of pollock and other past effects on biomass
have been identified (see Section 3.5.1.1), these do not appear to have had a lingering effect on the
ability of the stock to sustain itself above the MSST.

¢ Reasonably Foreseeable Future External Effects are the same as those described above for FMP
2.1 and include the Russian and State of Alaska pollock fisheries, and marine pollution.

e Cumulative Effect for change in biomass is identified; however, the effect is insignificant since the
combination of internal and external factors is not expected to sufficiently reduce the pollock
biomass such that the ability of the stock to maintain itself at or above MSST is jeopardized.
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Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

e Internal Effect of the FMP. The spatial/temporal distribution of catch should have an insignificant
effect on the genetic structure and reproductive success of the population (see Section 4.6.1.1
Direct/Indirect Effects).

¢ Persistent Past Effects under FMP 2.2 are identical to those discussed for FMP 2.1 and include
lingering beneficial effects on reproductive success.

¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1, the Russian and
State of Alaska pollock fisheries have the potential to cause adverse effects on genetic structure and
potential beneficial effects on pollock recruitment by reducing the adult pollock biomass.
Cannibalism-related declines in pollock recruitment have been observed at high pollock spawning
biomasses (see Section 3.5.1.1). Marine pollution could contribute adversely to genetic changes and
reduced recruitment since acute and/or chronic pollution events, depending on their location and
magnitude, could alter the genetic structure of the population through localized mortality events, and
also could result in reduced recruitment.

¢ Cumulative Effect is possible for the spatial/temporal concentration; however, the effect is
insignificant since the combination of internal and external factors is not expected to sufficiently
alter the genetic structure or the reproductive success of the population such that the ability of the
stock to maintain itself at or above MSST is jeopardized.

Change in Prey Availability

¢ Internal Effect of the FMP. Any predation mediated impacts of FMP 2.2 would be governed by
acomplex web of direct and indirectinteractions which are difficult to quantify (see Section4.6.1.1).
However, itis determined that the FMP would have insignificant effects on pollock prey availability.

¢ Persistent Past Effects. While lingering population level effects from past foreign and domestic
fisheries catch and bycatch of pollock prey species are not expected, past climate changes and
regime shifts are likely to have had lingering effects (both beneficial and adverse ) on pollock prey
species (see Section 3.5.1.1).

¢ Reasonably Foreseeable Future External Effects of climate changes and regime shifts on pollock
prey species could have potential beneficial or potential adverse effects (see the cumulative effects
discussion for FMP 2.1). On the other hand, marine pollution has been identified as a reasonably
future external contributing factor since acute and/or chronic pollution events could reduce prey
availability or prey quality and thus jeopardize the stocks ability to sustain itself above its MSST.
The other fisheries shown on Table 4.5-3 are determined to be potential adverse contributors since
catch and bycatch of prey species is likely to continue.
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e Cumulative Effects are identified for prey availability; however, the effect is insignificant since the
combination of internal and external removals of prey species is not expected to decrease prey
availability such that the pollock stock is unable to sustain itself at or above MSST.

Change in Habitat Suitability

¢ Internal Effect of the FMP. Under FMP 2.2, as with prey-mediated impacts, any habitat-mediated
impacts would be governed by a complex web of direct and indirect interactions which are difficult
to quantify (see Section 4.6.1.1 Direct/Indirect Effects). However, it is determined that the FMP
would have insignificant effects on pollock habitat suitability.

¢ Persistent Past Effects identified for EBS pollock stocks include past foreign, JV, and domestic
fisheries, and climate changes and regime shifts (see Section 3.5.1.1) Intense bottom trawling for
pollock in the past fisheries likely disrupted habitat in areas of the EBS. It is possible that some of
these areas have not recovered from the intense efforts (see Section 3.6).

¢ Reasonably Foreseeable Future External Effects As described for FMP 2.1 adverse effects are
possible from the Russian and State of Alaska fisheries, and marine pollution. Impacts on habitat
from of the climate changes and regime shifts on the EBS pollock stock could be either beneficial
or adverse.

¢ Cumulative Effect is identified for habitat suitability; however, its significance on the EBS pollock
stock is insignificant since the combination of internal and external habitat disturbance factors is not
expected to lead to a detectable change in spawning or rearing success such that the ability of the
pollock stock to sustain itself at or above MSST is jeopardized.

Summary of Cumulative Effects FMP 2.2 — BSAI Pollock

While cumulative effects are identified for mortality, change in biomass, change in genetic structure of the
population, change in reproductive success change in prey availability, and change in habitat suitability, they
are all determined to be insignificant for the EBS pollock stock (Table 4.5-3).

Cumulative Effects FMP 2.2 — GOA Pollock

Mortality

e Internal Effect of the FMP. The effect of fishing mortality on the GOA pollock stock is
insignificant under FMP 2.2 (see Direct/Indirect Effects).

¢ Persistent Past Effects of the foreign, JV, domestic, State of Alaska, and bait fisheries are not
expected for the GOA pollock stock. While large removals of pollock did occur in the past, there
does not appear to be a lingering effect on the GOA pollock populations (see Section 3.5.1.1).

¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1, catch and bycatch
of pollock in the State of Alaska pollock fisheries, and State of Alaska shrimp fisheries are not
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considered to be contributors to fishing mortality in the cumulative case. Marine pollution is
identified as having a potential adverse contribution, and climate changes and regime shifts are not
identified as being contributors to pollock mortality.

e Cumulative Effects are identified for mortality of GOA pollock, but the effects are judged to be
insignificant for the FMP. Pollock are fished at less than the OFL and are above the minimum stock
size. The combined effect of internal removals and removals due to reasonably foreseeable external
events is to jeopardize the capacity of the stock to produce MSY on a continuing basis.

Change in Biomass

¢ Internal Effect of the FMP. Change in biomass of the GOA pollock stock is expected to be
insignificant under FMP 2.2 (see Section 4.6.1.1).

¢ Persistent Past Effects. While past large removals of pollock and other past effects on biomass
have been identified (see Section 3.5.1.1), these do not appear to have had a lingering effect on the
ability of the stock to sustain itself above the MSST.

¢ Reasonably Foreseeable Future External Effects. As described in FMP 2.1, effects on biomass
are indicated due to removals in the State of Alaska pollock fisheries. Marine pollution is identified
as having a potential adverse contribution to change in biomass, and climate changes and regime
shifts are not identified as being contributors to pollock mortality, thereby would not directly affect
biomass.

e Cumulative Effects for change in biomass are identified; however, the combination of internal and
external factors is not expected to sufficiently reduce the pollock biomass such that the ability of the
stock to maintain itself at or above MSST is jeopardized.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

e Internal Effect of the FMP. As the density and quotas of pollock change during the modeled
period, the concentration of the pollock fishery will change from the 2002 pattern; it is not possible
to predict exactly how the pattern will change. However, for GOA pollock under FMP 2.2, the stock
is expected to be above MSST for the years 2003-2007 (see Direct/Indirect Effects). Therefore,
impacts of the spatial/temporal changes should have an insignificant effect on the genetic structure
and reproductive success of the population.

¢ Persistent Past Effects are not identified for change in genetic structure since the past large
removals of pollock and other past effects (see Section 3.5.1.1) have not had a lingering effect on
the ability of the stock to sustain itself above MSST. However, there are lingering past effects due
to Climate Changes and Regime Shifts (see Section 3.5.1.1).
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¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1, the State of Alaska
pollock fisheries and marine pollution are identified as potential adverse contributors.

¢ Cumulative Effects are possible for spatial/temporal concentration under FMP 2.2; however, the
combination of internal and external factors is not expected to sufficiently alter the genetic structure
or the reproductive success of the population such that the ability of the stock to maintain itself at
or above MSST is jeopardized.

Change in Prey Availability

¢ Internal Effect of the FMP. Any predation mediated impacts of FMP 2.2 would be governed by
a complex web of direct and indirect interactions which are difficult to quantify (see above).
However, as described under direct/indirect effects, the FMPs would have insignificant effects on
pollock prey availability.

¢ Persistent Past Effects. While lingering population level effects from past foreign, state, and
domestic fisheries catch and bycatch of pollock prey species, and the effects of EVOS on these
species, are not expected, past climate changes and regime shifts are likely to have had lingering
effects (both beneficial and adverse) on pollock prey species (see Section 3.5.1.1).

¢ Reasonably Foreseeable Future External Effects. Asdescribed for FMP 2.1, climate changes and
regime shifts could have potential adverse or beneficial effects on pollock prey species. Marine
pollution has also been identified as a reasonably future external contributing factor, and the other
fisheries shown on Table 4.5-4 are determined to be potential adverse contributors.

e Cumulative Effects are identified for prey availability; however, the combination of internal and
external removals of prey is not expected to decrease prey availability such that the pollock stock
is unable to sustain itself at or above MSST.

Change in Habitat Suitability

¢ Internal Effect of the FMP. Under FMP 2.2, as with prey-mediated impacts, any habitat-mediated
impacts would be governed by a complex web of direct and indirect interactions which are difficult
to quantify (see Direct/Indirect Effects). However, it is determined that the FMPs would have
insignificant effects on pollock habitat suitability.

e Persistent Past Effects on habitat suitability identified for GOA pollock stocks include past foreign,
JV, and State of Alaska, and domestic fisheries, EVOS, and climate changes and regime shifts (see
Section 3.5.1.1). Intense bottom trawling for pollock in the past fisheries likely disrupted habitat in
areas of the GOA. Itis possible that some of these areas have not recovered from the intense efforts
(see Section 3.6).

¢ Reasonably Foreseeable Future External Effects are possible from the State of Alaska pollock
and shrimp fisheries since any of these may impact bottom habitat through use of fishing gear.
Impacts on habitat from of the climate changes and regime shifts on the GOA pollock stock would
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be either adverse or beneficial as described for EBS pollock. Marine pollution has also been
identified as a potential adverse contributing factor since acute and/or chronic pollution events could
cause habitat degradation and may cause changes in spawning or rearing success.

¢ Cumulative Effects are identified for habitat suitability; however, the significance on the GOA
pollock stock is insignificant since the combination of internal and external habitat disturbance
factors is not expected to lead to a detectable change in spawning or rearing success such that the
ability of the pollock stock to sustain itself at or above MSST is jeopardized.

Summary of Cumulative Effects FMP 2.2 — GOA Pollock

While cumulative effects are identified for mortality, change in biomass, change in genetic structure of the
population, change in reproductive success change in prey availability, and change in habitat suitability, they
are determined to be insignificant under each of these FMPs for the GOA pollock stock (Table 4.5-4).

4.6.1.2 Pacific Cod Alternative 2 Analysis

This section provides the direct, indirect and cumulative effects analysis for BSAI and GOA pollock foreach
of'the bookends under Alternative 2. The goal of Alternative 2 is to have a more aggressive harvesting policy
while preventing overfishing of target groundfish stocks.

Direct/Indirect Effects FMP 2.1
Total Biomass

Total (ages 1 through 12+) biomass of BSAI Pacific cod at the start of 2002 is estimated to be 1,933,000 mt.
Model projections of future total BSAI biomasses are shown in Table H.4-3 Appendix H. Under FMP 2.1,
model projections indicate that total BSAI biomass is expected to increase to a value of 2,061,000 mt in
2003, then decrease to a value of 1,868,000 mt in 2007, with a 2003-2007 average value of 1,938,000 mt.

Total (ages 1 through 12+) biomass of GOA Pacific cod at the start of 2002 is estimated to be 568,000 mt.
Model projections of future total GOA biomasses are shown in Table H.4-24 of Appendix H. Under FMP
2.1, model projections indicate that total GOA biomass is expected to increase steadily to a value of 631,000
mt in 2007, with a 2003-2007 average value of 598,000 mt.

Spawning Biomass

Spawning biomass of female BSAI Pacific cod at the start of 2002 was estimated to be 404,500 mt. Model
projections of future BSAI spawning biomasses are shown in Table H.4-3 of Appendix H and Figure H. 4.2
of Appendix H. Under FMP 2.1, model projections indicate that BSAI spawning biomass is expected to
decrease steadily to a value 0f 346,000 mtin 2007, with a 2003-2007 average value of 373,000 mt. Projected
spawning biomass dips below the B,5, proxy value of 361,000 mt in 2006 and 2007.

Spawning biomass of female GOA Pacific cod at the start of 2002 was estimated to be 97,900 mt. Model
projections of future GOA spawning biomasses are shown in Table H.4-24 of Appendix H and Figure H.4.13
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of Appendix H. Under FMP 2.1, model projections indicate that GOA spawning biomass is expected to
decrease to a value of 69,700 mt in 2006, then increase to a value of 71,700 mt in 2007, with a 2003-2007
average value of 74,800 mt. Projected spawning biomass dips below the B,,s, proxy value of 79,000 mt in
2004, 2005, 2006, and 2007.

Fishing Mortality

The fishing mortality rate imposed on the BSAI Pacific cod stock in 2002 was estimated to be 0.228. Model
projections of future BSAI fishing mortality rates are shown in Table H.4-3 of Appendix H. Under FMP 2.1,
model projections indicate that BSAI fishing mortality will increase to a value of 0.409 in 2003, then remain
there through 2007, giving a 2003-2007 average of 0.409. This value is equal to the F,,, proxy value of
0.409, which is the rate associated with the OFL for any value of biomass under this FMP.

The fishing mortality rate imposed on the GOA Pacific cod stock in 2002 was estimated to be 0.255. Model
projections of future GOA fishing mortality rates are shown in Table H.4-24 of Appendix H. Under FMP
2.1, model projections indicate that GOA fishing mortality is expected to increase to a value of 0.421 in
2004, then decrease to a value of 0.417 in 2007, with a 2003-2007 average of 0.419. These values are equal
to or slightly below the F,,, proxy value of 0.421, which is the rate associated with the OFL for any value
of biomass under this FMP.

Spatial/Temporal Concentration of Fishing Mortality

Under FMP 2.1, it is likely that fishing for BSAI and GOA Pacific cod would tend, to some extent, to be
concentrated in space and time so as to coincide with concentrations of spawning fish. Evaluating the effects
of such concentrations of fishing mortality is difficult for two reasons: 1) Such concentrations of fishing
mortality have already been in place for many years. Although the stocks currently appear to be healthy
despite such concentrations, the absence of a “control” treatment makes it difficult to determine which
population characteristics are attributable specifically to the existing spatial/temporal concentrations of
fishing mortality. 2) Pacific cod undergo large migrations and a large degree of genetic mixing appears to
exist. Compared to a sedentary species with readily identifiable genetic subunits, this means that the effects
of spatial/temporal concentrations of fishing effort are probably diluted to some extent, but also that their
evaluation involves a larger number of difficult-to-estimate parameters.

Status Determination

Model projections of future catches of BSAI and GOA Pacific cod are equal to or below their respective
OFLs in all years under FMP 2.1 (Table H.4-3 of Appendix H). The BSAI Pacific cod stock is projected to
be above MSST in 2003-2006 but below MSST in 2007. The GOA Pacific cod stock is projected to be above
MSST in 2003 but below MSST in 2004. Information from the projection model is insufficient to determine
the status of GOA Pacific cod with respect to MSST in 2005-2007 under this FMP (Table H.4-24 of
Appendix H).
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Age and Size Composition

Under FMP 2.1, the projected mean age of the BSAI Pacific cod stock in 2008 is 2.6 years. This compares
with a mean age in the equilibrium unfished BSAI stock of 3.2 years.

Under FMP 2.1, the projected mean age of the GOA Pacific cod stock in 2008 is 2.7 years. This compares
with a mean age in the equilibrium unfished GOA stock of 3.2 years.

Note that the mean ages and sizes actually observed in 2008 (as opposed to the model projections of mean
age in 2008) will be driven largely by the strengths of incoming recruitments during the intervening years.

Sex Ratio

The sex ratio of Pacific cod in both the BSAI and GOA is assumed to be 50:50. No information is available
to suggest that this would change under FMP 2.1.

Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.1 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change during the next five years under this FMP.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.1 on Pacific cod would be
governed by a complex web of indirect interactions which are currently difficult to quantify. Information
is insufficient to conclude that existing trophic interactions would undergo significant qualitative change
during the next five years under this FMP.

Summary of Effects of FMP 2.1 — Pacific Cod

Relationship to Comparative Baseline

The comparative baselines for BSAI and GOA Pacific cod are identical: Neither stock is overfished, the
biomass of both stocks is below B,,,, and has been decreasing for the last few years, and all catch and bycatch
are accounted for in the management of both stocks. Under FMP 2.1, both stocks are projected to fall below
MSST at least once during the period 2003-2007, the biomass of both stocks is projected to be below B,
throughout the period 2003-2007, the biomass of both stocks is expected to show an overall decrease during
the period 2003-2007 and beyond, and all catch and bycatch would continue to be accounted for in the
management of both stocks.

Significance of Direct and Indirect Effects

The criteria used to rate the significance of impacts of FMP 2.1 on the BSAI and GOA stocks of Pacific cod
are identical to those used for the other groundfish stocks. The rating of conditionally significant (either
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positive or negative) is not applicable to any of the direct or indirect effects of FMP 2.1 on BSAI or GOA
Pacific cod. Tables 4.5-5 and 4.5-6 summarize the direct and indirect effects of FMP 2.1 on Pacific cod
stocks in the BSAI and GOA, respectively.

For the BSAI and GOA Pacific cod stocks, the impact of FMP 2.1 on fishing mortality is rated
“insignificant,” because the projection model indicates that fishing mortality would be less than or equal to
the OFL throughout the period 2003-2007. However, the impact of FMP 2.1 on the biomass of the BSAI and
GOA Pacific cod stocks is rated significant negative, because the biomass of the BSAI Pacific cod stock is
projected to fall below the MSST in 2007 and the GOA Pacific cod stock is projected to be below the MSST
in 2004 (information from the projection model is insufficient to determine the status of GOA Pacific cod
with respect to the MSST in 2005-2007 under this FMP).

The existing spatial-temporal concentration of the catch does not appear to have led to changes in the genetic
structure of the BSAI or GOA Pacific cod populations that materially impact either stock’s ability to maintain
itselfat orabove the MSST. Furthermore, the impacts of spatial-temporal concentration on genetic structure
under FMP 2.1 are expected to be not much greater than those of the existing concentration. However,
because the BSAI and GOA Pacific cod stocks are projected to fall below their respective MSSTs at least
once during the period 2003-2007 under FMP 2.1, the available evidence is insufficient to conclude whether
changes in genetic structure due to spatial-temporal concentration of the catch under FMP 2.1 would
materially impact either stock’s ability to maintain itself at or above the MSST. Therefore, the magnitude
of this effect is rated unknown for both stocks.

The existing spatial-temporal concentration of the catch does not appear to have led to changes in the
reproductive success of the BSAlor GOA Pacific cod populations that materially impact either stock’s ability
to maintain itself at or above the MSST. Furthermore, the impacts of spatial-temporal concentration on
reproductive success under FMP 2.1 are expected to be not much greater than those of the existing
concentration. However, because the BSAI and GOA Pacific cod stocks are projected to fall below their
respective MSSTs at least once during the period 2003-2007 under FMP 2.1, the available evidence is
insufficient to conclude whether changes in reproductive success due to spatial-temporal concentration of
the catch under FMP 2.1 would materially impact either stock’s ability to maintain itself at or above the
MSST. Therefore, the magnitude of this effect is rated unknown for both stocks.

The existing level of groundfish harvest does not appear to have led to changes in prey availability for the
BSAI or GOA Pacific cod populations that materially impact either stock’s ability to maintain itself at or
above the MSST. However, the level of groundfish harvest under FMP 2.1 is expected to be somewhat
higher than the existing level and the BSAI and GOA Pacific cod stocks are projected to fall below their
respective MSSTs at least once during the period 2003-2007 under FMP 2.1. Nevertheless, the fact that
Pacific cod prey on many things besides groundfish makes it unlikely that changes in prey availability under
FMP 2.1 would materially impact either stock’s ability to maintain itself at or above the MSST. Therefore,
the magnitude of this effect is rated insignificant for both stocks.

The existing level of habitat disturbance does not appear to have led to changes in spawning or rearing
success for the BSAI or GOA Pacific cod populations that materially impact either stock’s ability to maintain
itself at or above the MSST. Furthermore, the level of habitat disturbance under FMP 2.1 is expected to be
not much greater than the existing level. However, because the BSAI and GOA Pacific cod stocks are
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projected to fall below their respective MSSTs at least once during the period 2003-2007 under FMP 2.1,
the available evidence is insufficient to conclude whether changes in habitat suitability under FMP 2.1 would
materially impact either stock’s ability to maintain itself at or above the MSST. Therefore, the magnitude
of this effect is rated unknown for both stocks.

Cumulative Effects FMP 2.1

For further information regarding persistent past effects listed below in the text and in the tables (see Section
3.5.1.1).

BSAI

Internal and external effects and the resultant cumulative effects associated with FMP 2.1 for BSAI Pacific
cod are depicted on Table 4.6-3.

Mortality

¢ Internal Effect of the FMP. The effect of fishing mortality on the BSAI and Pacific cod stock is
insignificant under FMP 2.1 (see Section 4.6.1.2).

e Persistent Past Effects of the foreign, JV, domestic, and State of Alaska bait fisheries are identified
for the BSAI Pacific cod stock. Large removals of Pacific cod did occur in the past and could have
a lingering effect on the present-day stock, the biomass of which is below B, (see Section 3.5.1.2).

¢ Reasonably Foreseeable Future External Effects. While bycatch and removals of Pacific cod are
predicted to continue in the IPHC longline fishery, State of Alaska crab fishery and
subsistence/personal use fishery in the BSAI, these are not expected to be contributing factors to
fishing mortality in the cumulative case. Removalsin these fisheries are accounted for when setting
annual harvest levels for pollock and do not add additional fishing mortality. Marine pollution is
identified as having a reasonably foreseeable potential adverse contribution since acute and/or
chronic pollution events, iflarge enough in scale, could cause mortality to the point that the capacity
of the stock to produce MSY on a continuing basis is jeopardized. Climate changes and regime
shifts are not identified as being contributors to Pacific cod mortality.

¢ Cumulative Effect under FMP 2.1 is identified for mortality of BSAI Pacific cod, but the effect is
judged to be insignificant. Model projections indicate catch will be equal to, but not exceed the OFL
for all years, and all catch and bycatch from external fisheries are accounted for in the management
of the stock. The combined effect of internal removals and removals due to reasonably foreseeable
external events are not expected to jeopardize the capacity of the stock to produce MSY on a
continuing basis.

Change in Biomass

¢ Internal Effect of the FMP. Change in biomass of the BSAI Pacific cod stock is expected to be
significantly adverse under FMP 2.1 (see Direct/Indirect Effects).
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e Persistent Past Effects of the foreign, JV, domestic, and State of Alaska bait fisheriesare identified
for the BSAI Pacific cod stock. Large removals of Pacific cod did occur in the past and could have
a lingering effect on the present-day stock, the biomass of which is below B, (see Section 3.5.1.2).

¢ Reasonably Foreseeable Future External Effects on biomass are indicated due to bycatch in the
IPHC longline and State of Alaska crab fisheries, and bycatch and removals in the
subsistence/personal use fishery in the BSAI. Marine pollution is identified as having a reasonably
foreseeable potential adverse contribution to change in biomass since acute and/or chronic pollution
events, if large enough in scale, could impact biomass to the point that the stock is unable to
maintain MSST. Climate changes and regime shifts are not identified as being contributors to
Pacific cod mortality, thereby would not directly affect biomass.

e Cumulative Effect for change in biomass is identified under FMP 2.1. The effect is judged to be
significantly adverse. Due to the internal effects of the FMP, biomass of BSAI stock is projected
to fall below the MSST in 2007. The additional mortality from eternal human controlled events will
likely cause additional reduction in biomass.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effect of the FMP. Under FMP2.1, the effects of the spatial/temporal distribution of catch
on the genetic structure and reproductive success of the population are unknown (see Section 4.6.1.2
Direct/Indirect Effects).

¢ Persistent Past Effects are not identified for change in genetic structure since the past large
removals of Pacific cod and other past effects (see Section 3.5.1.2) have not had a lingering effect
on the ability of the stock to sustain itself above MSST. However, since past fisheries, could have
had a adverse effect on Pacific cod recruitment, lingering effects are identified for change in
reproductive success. Lingering past effects (either beneficial or adverse depending on the regime)
are also identified due to Climate Changes and Regime Shifts (see Section 3.5.1.2).

¢ Reasonably Foreseeable Future External Effects. The IPHC longline and State of Alaska crab
fisheries, and subsistence use in the BSAI, have the potential to cause adverse effects. However, the
removals are not expected to be sufficiently concentrated to alter the genetic structure of the
population. Marine pollution could contribute adversely to genetic changes and reduced recruitment
since acute and/or chronic pollution events, depending on their location and magnitude, could alter
the genetic structure of the population through localized mortality events, and also could result in
reduced recruitment.

e Cumulative Effect is possible for the spatial/temporal concentration; however, the effect
significance of the effect is unknown. Evidence is insufficient to conclude whether the combined
effects of the internal and external actions/events would impact the stock’s ability to maintain itself
at or above MSST.
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Change in Prey Availability

¢ Internal Effect of the FMP. Any predation mediated impacts of the FMP would be governed by
a complex web of direct and indirect interactions which are difficult to quantify. However, it is
determined that FMP 2.1 would have insignificant effects on Pacific cod prey availability (see
Section 4.6.1.2).

¢ Persistent Past Effects. While lingering population level effects from past foreign and domestic
and State of Alaska fisheries catch and bycatch of Pacific cod prey species are not expected, past
climate changes and regime shifts are likely to have had lingering effects (both beneficial and
adverse ) on Pacific cod prey species (see Section 3.5.1.2).

¢ Reasonably Foreseeable Future External Effects of climate changes and regime shifts on Pacific
cod prey species could be either beneficial or adverse since a strong Aleutian Low and high water
temperatures tend to favor recruitment and cause a change in the reproductive success of the stock.
Likewise, a weak Aleutian Low and cooler water temperatures tend to result in weak recruitment.
Marine pollution has also been identified as a reasonably future external contributing factor since
acute and/or chronic pollution events could reduce prey availability or prey quality and thus
jeopardize the stock’s ability to sustain itself above its MSST. The other fisheries shown on Table
4.6-3 are determined to be potential adverse contributors since catch and bycatch of prey species is
likely to continue.

¢ Cumulative Effects are identified for prey availability; however, the effect is insignificant since the
combination of internal and external removals of prey is not expected to decrease prey availability

such that the Pacific cod stock is unable to sustain itself at or above MSST.

Change in Habitat Suitability

¢ Internal Effect of the FMP. Under FMP 2.1 levels of habitat disturbance may lead to changes in
spawning or rearing success in the BSAI Pacific cod population. However, the evidence is
insufficient to conclude that any changes that did occur would impact the stocks ability to sustain
MSST. Therefore, the effect is rated as unknown (see direct/indirect effects discussion).

* Persistent Past Effects identified for BSAI Pacific cod stock include past foreign, JV, domestic
fisheries, the State of Alaska crab and bait fisheries, IPHC longline, and climate changes and regime
shifts (see Section 3.5.1.2). Past fishing for Pacific cod in the past fisheries likely disrupted habitat
in areas of the BSAIL It is possible that some of these areas have not recovered (see Section 3.6).

¢ Reasonably Foreseeable Future External Effects are possible from the State of Alaska fisheries,
subsistence, and the IPHC fishery since any of these may impact bottom habitat through use of
fishing gear. Impacts on habitat from climate changes and regime shifts on the BSAI Pacific cod
stock are unknown, although a strong Aleutian Low and high water temperatures tend to favor
recruitment and cause a change in the reproductive success of the stock. Marine pollution has also
been identified as a potential adverse contributing factor since acute and/or chronic pollution events
could cause habitat degradation and may cause changes in spawning or rearing success.
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e Cumulative Effect is identified for habitat suitability; however, its significance on the BSAI Pacific
cod stock is unknown since the effect of the FMP is unknown.

Summary of Cumulative Effects FMP 2.1 — BSAI Pacific Cod

Cumulative effects are identified and rated as insignificant for mortality and change in prey availability. A
significantly adverse cumulative effect is identified for change in biomass since this parameter is predicted
to fall below MSST within the period modeled. Cumulative effects related to change in genetic structure of
the population, change in reproductive success and effects on habitat suitability are identified, but their
significance is unknown (Table 4.6-3).

Cumulative Effects FMP 2.1 — GOA Pacific Cod

Internal and external effects and the resultant cumulative effects associated with FMP 2.1 for GOA Pacific
cod are depicted on Table 4.6-4.

Mortality

¢ Internal Effect of the FMP. The effect of fishing mortality on the GOA Pacific cod stock is
insignificant under FMP 2.1 (see Section 4.6.1.2).

e Persistent Past Effects of the foreign, JV, domestic, and State of Alaska bait fisheries, and State
of Alaska groundfish fisheries are identified for the GOA Pacific cod stock. Large removals of
Pacific cod did occur in the past and could have a lingering effect on the present-day stock, the
biomass of which is below B,,,, (see Section 3.5.1.2).

¢ Reasonably Foreseeable Future External Effects. While bycatch and removals of Pacific cod are
predicted to continue in the IPHC longline fishery, State of Alaska crab fishery, subsistence/personal
use fishery, and in the State of Alaska groundfish fisheries in the GOA, these are not expected to be
contributing factors to fishing mortality in the cumulative case. Removals in these fisheries are
accounted for when setting annual harvest levels for pollock and do not add additional fishing
mortality. Marine pollution is identified as having a reasonably foreseeable potential adverse
contribution since acute and/or chronic pollution events, if large enough in scale, could cause
mortality to the point that the capacity of the stock to produce MSY on a continuing basis is
jeopardized. Climate changes and regime shifts are not identified as being contributors to Pacific
cod mortality.

e Cumulative Effect under FMP 2.1 is identified for mortality of GOA Pacific cod, but the effect is
judged to be insignificant. Model projections indicate catch will be equal to, but not exceed the OFL
for all years, and all catch and bycatch from external fisheries are accounted for in the management
of the stock. The combined effect of internal removals and removals due to reasonably foreseeable
external events are not expected to jeopardize the capacity of the stock to produce MSY on a
continuing basis.
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Change in Biomass

¢ Internal Effect of the FMP. Change in biomass of the GOA Pacific cod stock is expected to be
significantly adverse under FMP 2.1 (see Section 4.6.1.2).

e Persistent Past Effects of the foreign, JV, domestic, and State of Alaska bait fisheries are identified
for the GOA Pacific cod stock. Additionally, the State of Alaska groundfish fishery contributed to
past removals in the GOA. Large removals of Pacific cod did occur in the past and could have a
lingering effect on the present-day stock, the biomass of which is below B, (see Section 3.5.1.2).

¢ Reasonably Foreseeable Future External Effects on biomass are indicated due to bycatch in the
IPHC longline and State of Alaska crab fisheries, and bycatch and removals in the
subsistence/personal use fishery and the State of Alaska groundfish fisheries in the GOA. Marine
pollution is identified as having a reasonably foreseeable potential adverse contribution to change
in biomass since acute and/or chronic pollution events, if large enough in scale, could impact
biomass to the point that the stock is unable to maintain MSST. Climate changes and regime shifts
are not identified as being contributors to Pacific cod mortality, thereby would not directly affect
biomass.

¢ Cumulative Effect for change in biomass is identified under FMP 2.1. The effect is judged to be
significantly adverse. Due to the internal effects of the FMP, biomass of GOA stock is projected to
fall below the MSST in 2004. The additional mortality from external human controlled events could
cause additional reduction in biomass.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
— Change in Reproductive Success

¢ Internal Effect of the FMP. Under FMP 2.1, the effects of the spatial/temporal distribution of
catch on the genetic structure and reproductive success of the population are unknown (see
direct/indirect discussion).

e Persistent Past Effects are not identified for change in genetic structure since the past large
removals of Pacific cod and other past effects (see Section 3.5.1.2) have not had a lingering effect
on the ability of the stock to sustain itself above MSST. However, since past fisheries, could have
had an adverse effect on Pacific cod recruitment, lingering effects are identified for change in
reproductive success. Lingering past effects (either beneficial or adverse depending on the regime)
are also identified due to Climate Changes and Regime Shifts (see Section 3.5.1.2).

¢ Reasonably Foreseeable Future External Effects. The IPHC longline and State of Alaska crab
fisheries, State of Alaska groundfish fisheries, and subsistence use in the GOA, have the potential
to cause adverse effects. However, the removals are not expected to be sufficiently concentrated to
alter the genetic structure of the population. Marine pollution could contribute adversely to genetic
changes and reduced recruitment since acute and/or chronic pollution events, depending on their
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location and magnitude, could alter the genetic structure of the population through localized
mortality events, and also could result in reduced recruitment.

¢ Cumulative Effect is possible for the spatial/temporal concentration; however, the effect
significance of the effect is unknown. Evidence is insufficient to conclude whether the combined
effects of the internal and external actions/events would impact the stock’s ability to maintain itself
at or above MSST.

Change in Prey Availability

¢ Internal Effect of the FMP. Any predation mediated impacts of the FMP would be governed by
a complex web of direct and indirect interactions which are difficult to quantify. However, it is
determined that FMP 2.1 would have insignificant effects on Pacific cod prey availability (see
Section 4.6.1.2).

¢ Persistent Past Effects. While lingering population level effects from past foreign and domestic
and State of Alaska fisheries catch and bycatch of Pacific cod prey species are not expected, past
climate changes and regime shifts are likely to have had lingering effects (both beneficial and
adverse ) on Pacific cod prey species (see Section 3.5.1.2).

¢ Reasonably Foreseeable Future External Effects. As described in the Bering Sea climate changes
and regime shifts on Pacific cod prey species could be either beneficial or adverse depending on
water temperature. Marine pollution has also been identified as a reasonably future external
contributing factor since acute and/or chronic pollution events could reduce prey availability or prey
quality and thus jeopardize the stock’s ability to sustain itself above its MSST. The other fisheries
shown on Table 4.6-4 are determined to be potential adverse contributors since catch and bycatch
of prey species is likely to continue.

e Cumulative Effects are identified for prey availability; however, the effect is insignificant since the
combination of internal and external removals of prey is not expected to decrease prey availability
such that the Pacific cod stock is unable to sustain itself at or above MSST.

Change in Habitat Suitability

¢ Internal Effect of the FMP. Under FMP 2.1 levels of habitat disturbance may lead to changes in
spawning or rearing success in the GOA Pacific cod population. However, the evidence is

insufficient to conclude that any changes that did occur would impact the stock’s ability to sustain
MSST. Therefore, the effect is rated as unknown (see Section 4.6.1.2).

¢ Persistent Past Effects identified for GOA Pacific cod stock include past foreign, JV, domestic
fisheries, the State of Alaska crab and bait fisheries, IPHC longline, State of Alaska groundfish
fisheries, and climate changes and regime shifts (see Section 3.5.1.2). Past fishing for Pacific cod
in the past fisheries likely disrupted habitat in areas of the GOA. It is possible that some of these
areas have not recovered (see Section 3.6).
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¢ Reasonably Foreseeable Future External Effects are possible from the State of Alaska fisheries,
subsistence, and the IPHC fishery since any of these may impact bottom habitat through use of
fishing gear. As described for the Bering Sea, impacts on habitat from climate changes and regime
shifts on the GOA Pacific cod stock could be either beneficial or adverse. Marine pollution has been
identified as a potential adverse contributing factor since acute and/or chronic pollution events could
cause habitat degradation and may cause changes in spawning or rearing success.

¢ Cumulative Effect is identified for habitat suitability; however, its significance on the GOA Pacific
cod stock is unknown since the effect of the FMP is unknown.

Summary of Cumulative Effects FMP 2.1 — GOA Pacific Cod

Cumulative effects are identified and rated as insignificant for mortality and change in prey availability. A
significantly adverse cumulative effect is identified for change in biomass since this parameter is predicted
to fall below MSST within the period modeled. The cumulative effects related to change in genetic structure
of the population, change in reproductive success and effects on habitat suitability are identified, but their
significance is unknown (Table 4.6-4).

Direct/Indirect Effects FMP 2.2
Total Biomass

Total (ages 1 through 12+) biomass of BSAI Pacific cod at the start 0of2002 is estimated to be 1,933,000 mt.
Model projections of future total BSAI biomasses are shown in Table 4.5-5. Under FMP 2.2, model
projections indicate that total BSAI biomass is expected to increase to a value of 2,078,000 mt in 2004, then
decrease to a value of 2,057,000 mt in 2006, then increase to a value of 2,072,000 mt in 2007, with a 2003-
2007 average value of 2,065,000 mt.

Total (ages 1 through 12+) biomass of GOA Pacific cod at the start of 2002 is estimated to be 568,000 mt.
Model projections of future total GOA biomasses are shown in Table 4.5-6. Under FMP 2.2, model
projections indicate that total GOA biomass is expected to increase steadily to a value of 675,000 mt in 2007,
with a 2003-2007 average value of 622,000 mt.

Spawning Biomass

Spawning biomass of female BSAI Pacific cod at the start of 2002 was estimated to be 404,500 mt. Model
projections of future BSAlspawning biomasses are shown in Table 4.5-5. Under FMP 2.2, model projections
indicate that BSAI spawning biomass is expected to decrease to a value 0of 403,000 mt in 2003, then increase
to a value 0f 435,000 mt in 2005, then decrease to a value of 425,000 mt in 2007, with a 2003-2007 average
value 0f 422,000 mt. Projected spawning biomass never dips below the B,,, proxy value of 361,000 mt for
the years 2003-2007.

Spawning biomass of female GOA Pacific cod at the start of 2002 was estimated to be 97,900 mt. Model
projections of future GOA spawning biomasses are shown in Table 4.5-6. Under FMP 2.2, model projections
indicate that GOA spawning biomass is expected to decrease to a value of 79,100 mt in 2005, then increase
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to a value of 85,700 mt in 2007, with a2003-2007 average value of 83,100 mt. Projected spawning biomass
never dips below the B,,s, proxy value of 79,000 mt for the years 2003-2007.

Fishing Mortality

The fishing mortality rate imposed on the BSAI Pacific cod stock in 2002 was estimated to be 0.228. Model
projections of future BSAI fishing mortality rates are shown in Table 4.5-5. Under FMP 2.2, model
projections indicate that BSAI fishing mortality will increase to a value of 0.297 in 2004, then decrease to
a value of 0.287 in 2007, with a 2003-2007 average of 0.293. These values are well below the F,;5, proxy
value of 0.409, which is the rate associated with the OFL for stocks above B,,,.

The fishing mortality rate imposed on the GOA Pacific cod stock in 2002 was estimated to be 0.255. Model
projections of future GOA fishing mortality rates are shown in Table 4.5-6. Under FMP 2.2, model
projections indicate that GOA fishing mortality is expected to increase to a value of 0.324 in 2003, then
decrease to a value of 0.289 in 2005, then increase to a value 0f0.312 in 2007, with a 2003-2007 average of
0.304. These values are well below the F,,, proxy value of 0.421, which is the rate associated with the OFL
for stocks above B,,,.

Spatial/Temporal Concentration of Fishing Mortality

Under FMP 2.2, it is likely that fishing for BSAI and GOA Pacific cod would tend, to some extent, to be
concentrated in space and time so as to coincide with concentrations of spawning fish. Evaluating the effects
of such concentrations of fishing mortality is difficult for two reasons: 1) Such concentrations of fishing
mortality have already been in place for many years. Although the stocks currently appear to be healthy
despite such concentrations, the absence of a “control” treatment makes it difficult to determine which
population characteristics are attributable specifically to the existing spatial/temporal concentrations of
fishing mortality. 2) Pacific cod undergo large migrations and a large degree of genetic mixing appears to
exist. Compared to a sedentary species with readily identifiable genetic subunits, this means that the effects
of spatial/temporal concentrations of fishing effort are probably diluted to some extent, but also that their
evaluation involves a larger number of difficult-to-estimate parameters.

Status Determination

Model projections of future catches of BSAI and GOA Pacific cod are below their respective OFLs in all
years under FMP 2.2 (Tables 4.5-5 and 4.5-6). The BSAI and GOA Pacific cod stocks are projected to be
above B,;,, and therefore above their respective MSSTs in every year throughout the period 2003-2007
(Tables 4.5-5 and 4.5-6).

Age and Size Composition

Under FMP 2.2, the projected mean age of the BSAI Pacific cod stock in 2008 is 2.7 years. This compares
with a mean age in the equilibrium unfished BSAI stock of 3.2 years.

Under FMP 2.2, the projected mean age of the GOA Pacific cod stock in 2008 is 2.8 years. This compares
with a mean age in the equilibrium unfished GOA stock of 3.2 years.
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Note that the mean ages and sizes actually observed in 2008 (as opposed to the model projections of mean
age in 2008) will be driven largely by the strengths of incoming recruitments during the intervening years.

Sex Ratio

The sex ratio of Pacific cod in both the BSAI and GOA is assumed to be 50:50. No information is available
to suggest that this would change under FMP 2.2.

Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.2 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change during the next five years under this FMP.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.2 on Pacific cod would be
governed by a complex web of indirect interactions which are currently difficult to quantify. Information
is insufficient to conclude that existing trophic interactions would undergo significant qualitative change
during the next five years under this FMP.

Summary of Effects of FMP 2.2 — Pacific Cod

Relationship to Comparative Baseline

The comparative baselines for BSAI and GOA Pacific cod are identical: Neither stock is overfished, the
biomass of both stocks is below B,,, and has been decreasing for the last few years, and all catch and bycatch
are accounted for in the management of both stocks. Under FMP 2.2, both stocks are projected to remain
above MSST throughout the period 2003-2007. The biomass of the BSAI stock is projected to be below B,
in 2003 but above B,,,, in 2004-2007, while the biomass of the GOA stock is projected to be below B,
throughout the period 2003-2007. The biomass of the BSAI stock is expected to show an overall increase
during the period 2003-2007 and beyond, while the biomass of the GOA stock is expected to show an overall
decrease during the period 2003-2007 and beyond. All catch and bycatch would continue to be accounted
for in the management of both stocks.

Significance of Direct and Indirect Effects

The criteria used to rate the significance of impacts of FMP 2.2 on the BSAI and GOA stocks of Pacific cod
are identical to those used for the other groundfish stocks. The rating of conditionally significant (either
positive or negative) is not applicable to any of the direct or indirect effects of FMP 2.2 on BSAI or GOA
Pacific cod. Tables 4.5-6 and 4.5-7 summarize the effects of FMP 2.2 on Pacific cod stocks in the BSAI and
GOA, respectively.
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For the BSAI and GOA Pacific cod stocks, the impact of FMP 2.2 on fishing mortality and biomass is rated
insignificant, because the projection model indicates that fishing mortality would be less than the OFL and
biomass would be above the MSST throughout the period 2003-2007.

Because the existing spatial-temporal concentration of the catch does not appear to have led to changes in
the genetic structure of the BSAl or GOA Pacific cod populations that materially impact either stock’s ability
to maintain itself at or above the MSST and because the impacts of spatial-temporal concentration on genetic
structure under FMP 2.2 are expected to be not much greater than those of the existing concentration, the
magnitude of this effect is rated insignificant for both stocks.

Likewise, because the existing spatial-temporal concentration of the catch does not appear to have led to
changes in the reproductive success of the BSAI or GOA Pacific cod populations that materially impact
either stock’s ability to maintain itself at or above the MSST and because the impacts of spatial-temporal
concentration on reproductive success under FMP 2.2 are expected to be not much greater than those of the
existing concentration, the magnitude of this effect is rated insignificant for both stocks.

Likewise, because the existing level of groundfish harvest does not appear to have led to changes in prey
availability for the BSAI or GOA Pacific cod populations that materially impact either stock’s ability to
maintain itself at or above the MSST and because the level of groundfish harvest under FMP 2.2 is expected
to be not much greater than the existing level, the magnitude of this effect is rated insignificant for both
stocks.

Likewise, because the existing level of habitat disturbance does not appear to have led to changes in
spawning or rearing success in the BSAI or GOA Pacific cod populations that materially impact either
stock’s ability to maintain itself at or above the MSST and because the level of habitat disturbance under
FMP 2.2 is expected to be not much greater than the existing level, the magnitude of this effect is rated
insignificant for both stocks.

Cumulative Effects FMP 2.2 — BSAI Pacific Cod

For further information regarding past effects see Section 3.5.1.2. BSAI internal, external, and cumulative
effects are depicted on Table 4.5-7.

Mortality

¢ Internal Effect of the FMP. The effect of fishing mortality on the BSAI and Pacific cod stock is
insignificant under FMP 2.2 (see direct/indirect effects discussion presented above).

¢ Persistent Past Effects of the foreign, JV, domestic, and State of Alaskabait fisheries are identified
for the BSAI Pacific cod stock. Large removals of Pacific cod did occur in the past and could have
a lingering effect on the present-day stock, the biomass of which is below B,,, (see Section 3.5.1.2).

¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1, bycatch and
removals of Pacific cod are predicted to continue in the IPHC longline fishery, State of Alaska crab
fishery and subsistence/personal use fishery in the BSAI, butthey are not expected to be contributing
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factors to fishing mortality in the cumulative case. Marine pollution is identified as having a
reasonably foreseeable potential adverse contribution and climate changes and regime shifts are not
identified as being contributors to Pacific cod mortality.

e Cumulative Effect under FMP 2.2 is identified for mortality of BSAI Pacific cod, but the effect is
judged to be insignificant. Pacific cod are fished at less than the OFL and all catch and bycatch are
accounted for in the management of the stock. The combined effect of internal removals and
removals due to reasonably foreseeable external events is to jeopardize the capacity of the stock to
produce MSY on a continuing basis.

Change in Biomass

¢ Internal Effect of the FMP. Change in biomass of the BSAI Pacific cod stock is expected to be
insignificant under FMP 2.2 (see Section 4.6.1.2).

¢ Persistent Past Effects. While past large removals of Pacific cod and other past effects on biomass
have been identified (see Section 3.5.1.2), these do not appear to have had a lingering effect on the
ability of the stock to sustain itself above the MSST.

¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1 effects on biomass
are indicated due to bycatch in the IPHC longline and State of Alaska crab fisheries, and bycatch and
removals in the subsistence/personal use fishery in the BSAI. Marine pollution is identified as
having a reasonably foreseeable potential adverse contribution to change in biomass, and climate
changes and regime shifts are not identified as being contributors to Pacific cod mortality, thereby
would not directly affect biomass.

¢ Cumulative Effect for change in biomass is identified; however, the effect is insignificant since the
combination of internal and external factors is not expected to sufficiently reduce the Pacific cod
biomass such that the ability of the stock to maintain itself at or above MSST is jeopardized.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effect of the FMP. Under FMP 2.2, the spatial/temporal distribution of catch should have
an insignificant effect on the genetic structure and reproductive success of the population (see
direct/indirect effects discussion).

¢ Persistent Past Effects are not identified for change in genetic structure since the past large
removals of Pacific cod and other past effects (see Section 3.5.1.2) have not had a lingering effect
on the ability of the stock to sustain itself above MSST. However, since past fisheries, could have
had an adverse effect on Pacific cod recruitment, lingering effects are identified for change in
reproductive success. Lingering past effects (either beneficial or adverse depending on the regime)
are also identified due to Climate Changes and Regime Shifts (see Section 3.5.1.2).
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¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1, the IPHC longline
and State of Alaska crab fisheries, subsistence use in the BSAI, and marine pollution could
contribute adversely to genetic changes and reduced recruitment.

¢ Cumulative Effect is possible for the spatial/temporal concentration; however, the effect is
insignificant since the combination of internal and external factors is not expected to sufficiently
alter the genetic structure or the reproductive success of the population such that the ability of the
stock to maintain itself at or above MSST is jeopardized.

Change in Prey Availability

¢ Internal Effect of the FMP. Any predation mediated impacts of FMP 2.2 would be governed by
a complex web of direct and indirect interactions which are difficult to quantify. However, it is
determined that FMP 2.2 would have insignificant effects on Pacific cod prey availability (see
direct/indirect effects discussion).

e Persistent Past Effects. While lingering population level effects from past foreign and domestic
and State of Alaska fisheries catch and bycatch of Pacific cod prey species are not expected, past
climate changes and regime shifts are likely to have had lingering effects (both beneficial and
adverse ) on Pacific cod prey species (see Section 3.5.1.2).

¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1, effects of climate
changes and regime shifts on Pacific cod prey species could be either beneficial or adverse
depending on water temperature. Marine pollution has also been identified as a reasonably future
external contributing factor, and the other fisheries shown on Table 4.5-7 are determined to be
potential adverse contributors since catch and bycatch of prey species is likely to continue.

¢ Cumulative Effects are identified for prey availability; however, the effect is insignificant since the
combination of internal and external removals of prey is not expected to decrease prey availability

such that the Pacific cod stock is unable to sustain itself at or above MSST.

Change in Habitat Suitability

e Internal Effect of the FMP. Under FMP 2.2, any habitat-mediated impacts would be governed by
a complex web of direct and indirect interactions which are difficult to quantify. Because the level
of habitat disturbance under the FMP is expected to be no greater than the existing level, the effect
is rated as insignificant (see Section 4.6.1.2).

¢ Persistent Past Effects identified for BSAI Pacific cod stock include past foreign, JV, and domestic
fisheries, the State of Alaska crab and bait fisheries, IPHC longline, and climate changes and regime
shifts (see Section 3.5.1.2). Past fishing for Pacific cod in the past fisheries likely disrupted habitat
in areas of the BSAIL It is possible that some of these areas have not recovered (see Section 3.6).

¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1, effects are possible
from the State of Alaska fisheries, subsistence, and the IPHC fishery. Impacts on habitat from
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climate changes and regime shifts on the BSAI Pacific cod stock could be either beneficial or
adverse and marine pollution could have an adverse effect on habitat.

¢ Cumulative Effect is identified for habitat suitability; however, the combination of internal and
external impacts on habitat are not expected to jeopardize the Pacific cod stock such that it is unable
to sustain itself at or above MSST.

FMP 2.2 — GOA Pacific Cod

Mortality

¢ Internal Effect of the FMP. The effect of fishing mortality on the GOA Pacific cod stock is
insignificant under FMP 2.2 (see Direct/Indirect Effects).

¢ Persistent Past Effects of the foreign, JV, domestic, and State of Alaska bait fisheries are identified
for the GOA Pacific cod stock. Additionally, the State of Alaska groundfish fishery contributed to
past removals in the GOA. Large removals of Pacific cod did occur in the past and could have a
lingering effect on the present-day stock, the biomass of which is below B, (see Section 3.5.1.2).

¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1 in the GOA, bycatch
and removals of Pacific cod are predicted to continue in the IPHC longline fishery, State of Alaska
crab fishery, subsistence/personal use fishery, and in the State of Alaska groundfish fisheries in the
GOA, but are not expected to be contributing factors to fishing mortality in the cumulative case.
Marine pollution is identified as having a reasonably foreseeable potential adverse contribution, and
climate changes and regime shifts are not identified as being contributors to Pacific cod mortality.

¢ Cumulative Effect under FMP 2.2 is identified for mortality of GOA Pacific cod, but the effect is
judged to be insignificant. Pacific cod are fished at less than the OFL and all catch and bycatch are
accounted for in the management of the stock. The combined effect of internal removals and
removals due to reasonably foreseeable external events is to jeopardize the capacity of the stock to
produce MSY on a continuing basis.

Change in Biomass

¢ Internal Effect of the FMP. Change in biomass of the GOA Pacific cod stock is expected to be
insignificant under FMP 2.2 (see Direct/Indirect Effects).

e Persistent Past Effects. While past large removals of Pacific cod and other past effects on biomass
have been identified (see Section 3.5.1.2), these do not appear to have had a lingering effect on the
ability of the stock to sustain itself above the MSST.

¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1, effects on biomass
are indicated due to bycatch in the IPHC longline and State of Alaska crab fisheries, and bycatch and
removals in the subsistence/personal use fishery, and in the State of Alaska groundfish fisheries.
Marine pollution is identified as having a reasonably foreseeable potential adverse contribution, and
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climate changes and regime shifts are not identified as being contributors to Pacific cod mortality,
thereby would not directly affect biomass.

¢ Cumulative Effect for change in biomass is identified; however, the effect is insignificant since the
combination of internal and external factors is not expected to sufficiently reduce the Pacific cod
biomass such that the ability of the stock to maintain itself at or above MSST is jeopardized.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effect of the FMP. Under FMP 2.2, the spatial/temporal distribution of catch should have
an insignificant effect on the genetic structure and reproductive success of the population (see
Direct/Indirect Effects).

¢ Persistent Past Effects are not identified for change in genetic structure since the past large
removals of Pacific cod and other past effects (see Section 3.5.1.2) have not had a lingering effect
on the ability of the stock to sustain itself above MSST. However, since past fisheries, could have
had a adverse effect on Pacific cod recruitment particularly in the GOA where the State of Alaska
groundfish fishery is very localized, lingering effects are identified for change in reproductive
success. Lingering past effects (either beneficial or adverse depending on the regime) are also
identified due to Climate Changes and Regime Shifts (see Section 3.5.1.2).

¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1, the IPHC longline
and State of Alaska crab fisheries, subsistence use, and State of Alaska groundfish fisheries, and
marine pollution all have the potential to cause adverse effects.

¢ Cumulative Effect is possible for the spatial/temporal concentration; however, the effect is
insignificant since the combination of internal and external factors is not expected to sufficiently
alter the genetic structure or the reproductive success of the population such that the ability of the
stock to maintain itself at or above MSST is jeopardized.

Change in Prey Availability

¢ Internal Effect of the FMP. Any predation mediated impacts of FMP 2.2 would be governed by
a complex web of direct and indirect interactions which are difficult to quantify. However, it is
determined that FMP 2.2 would have insignificant effects on Pacific cod prey availability (see
Direct/Indirect Effects).

¢ Persistent Past Effects. While lingering population level effects from past foreign and domestic
and State of Alaska fisheries catch and bycatch of Pacific cod prey species are not expected, past
climate changes and regime shifts are likely to have had lingering effects (both beneficial and
adverse) on Pacific cod prey species (see Section 3.5.1.2).
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¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1 in the GOA, the
effects of climate changes and regime shifts on Pacific cod prey species could be either beneficial
or adverse. Marine pollution has been identified as a reasonably future external contributing factor,
and the other fisheries shown on Table 4.5-8 are determined to be potential adverse contributors
since catch and bycatch of prey species is likely to continue.

¢ Cumulative Effects are identified for prey availability; however, the effect is insignificant since the
combination of internal and external removals of prey is not expected to decrease prey availability

such that the Pacific cod stock is unable to sustain itself at or above MSST.

Change in Habitat Suitability

e Internal Effect of the FMP. Under FMP 2.2, any habitat-mediated impacts would be governed by
acomplex web of direct and indirect interactions which are difficult to quantify. However, the effect
s rated as insignificant (see Section 4.6.1.2).

e Persistent Past Effects identified for GOA Pacific cod include past foreign, JV, and domestic
fisheries, the State of Alaska crab and bait fisheries, IPHC longline, and climate changes and regime
shifts (see Section 3.5.1.2). Additionally, the State of Alaska groundfish fishery contributed to
habitat impacts in the GOA. Past fishing for Pacific cod in the past fisheries likely disrupted habitat
in areas of the GOA. It is possible that some of these areas have not recovered (see Section 3.6).

¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1, effects are possible
from the State of Alaska fisheries, subsistence, and the IPHC fishery since any of these may impact
bottom habitat through use of fishing gear. Impacts on habitat from of the climate changes and
regime shifts on the GOA Pacific cod stock could be either beneficial or adverse and marine
pollution has been identified as a potential adverse contributing factor.

e Cumulative Effect is identified for habitat suitability; however, the combination of internal and
external impacts on habitat are not expected to jeopardize the Pacific cod stock such that it is unable
to sustain itself at or above MSST.

Summary of Cumulative Effects FMP 2.2 — GOA Pacific Cod

While cumulative effects are identified for mortality, change in biomass, change in genetic structure of the
population, change in reproductive success change in and prey availability, and habitat suitability they are
determined to be insignificant for the GOA Pacific cod stock (Table 4.5-8).

4.6.1.3 Sablefish Alternative 2 Analysis

This section provides the direct, indirect and cumulative effects analysis for BSAI and GOA pollock foreach
ofthe bookends under Alternative 2. The goal of Alternative 2 is to have a more aggressive harvesting policy
while preventing overfishing of target groundfish stocks. Sablefish are managed as one stock in the BSAI
and GOA under Tier 3b; therefore, BSAI and GOA areas are discussed together in this section.
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Direct/Indirect Effects FMP 2.1
Catch/ABC

FMP 2.1 is projected to significantly increase average sablefish yield compared to the baseline. Higher
yields are projected because a higher fishing rate (F,;,,) is used for F, ..

Total Biomass

FMP 2.1 is projected to have a significant impact on total biomass (age 2-31+) compared to the baseline.
Fishing mortality is higher for this alternative (Tables H.4-11and H.4-30 of Appendix H). Total biomass is
unchanged for this FMP rather than increasing as projected for alternatives thatreplicate baseline conditions.

Spawning Biomass

FMP 2.1 is projected to have a significant adverse impact on spawning biomass compared to the baseline.
Spawning biomass is projected to decrease by 2007, approaching some benchmarks that imply some risk to
the reproductive success of the stock. Projected 2007 spawning biomass is 35 percent of the unfished value
for this alternative, approaching the historic low spawning biomass (30 percent, 1975) and the lowest
spawning biomass (34 percent, 1977) that produced above average year classes (Sigler et al. 2002) (Tables
H.4-11 and H.4-30 of Appendix H) and Figures H.4-9 and H.4-14 of Appendix H.

Fishing Mortality

Under FMP 2.1, the fishing mortalities imposed on the sablefish stock in the BSAI are well below the F,q
proxy value of 0.14 which is the rate associated with the OFL. Fishing mortality is comparatively low
because catch usually is less than ABC in the BSAI (Table H.4-11 of Appendix H). In contrast, the fishing
mortalities imposed on the sablefish stock in the GOA are similar to the F,,s, proxy value of 0.14 which is
the rate associated with the OFL (Table H.4-30 of Appendix H).

Spatial/Temporal Concentration of Fishing Mortality

Sablefish fishing is concentrated along the upper continental slope and deepwater gullies. FMP 2.1 is
projected to have an insignificant impact on the spatial/temporal concentration of fishing mortality compared
to the baseline. Although numerous current closed/restricted areas are repealed by FMP 2.1, these repeals
little affect areas where adult sablefish are caught.

Status Determination
Under FMP 2.1, sablefish is not overfished but is projected to be approaching an overfished condition.

Sablefish spawning biomass is projected to fall below B,y (B;s,, for Tier 3 stocks) and remain there for at
least a decade.
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Age and Size Composition

FMP 2.1 is projected to have an insignificant impact on mean age compared to the baseline. The mean age
decreases somewhat due to increased fishing mortality, but not enough to be classified as significant. The
mean ages actually observed in 2008 (as opposed to projections of mean ages) will be driven largely by
incoming recruitment strengths during the intervening years.

BSAI mean age likely is overestimated. The model assumes that the lower exploitation rate for the BSAI
compared to the GOA will translate into greater mean age for the BSAI. However sablefish migration is
substantial enough to erase the effects of differential exploitation rates between the GOA and BSAI. The
mean age for the GOA best represents the mean age for the BSAI/GOA because sablefish abundance is much
greater for the GOA.

Sex Ratio
The sex ratio of the adult population is 40 males: 60 females, based on sex ratio data collected during
sablefish longline surveys. This FMP probably would have no significant effect on the sex ratio compared

to the baseline.

Habitat Suitability

FMP 2.1 would increase exploitation rates and so would increase any effects that additional fishing may have
to decrease habitat suitability.

Predator-Prey Relationships

FMP 2.1 is projected to have a significant impact on total biomass (age 2-31+) compared to the baseline.
Although total biomass doesn’t change, fewer sablefish are projected for this FMP compared to alternatives
that replicate baseline conditions. Thus this FMP is projected to have a significant effect on the amount of
sablefish biomass that would be available to the ecosystem and the amount of predation that would be due
to sablefish.

Cumulative Effects FMP 2.1
External effects and the resultant cumulative effects associated with FMP 2.1 are depicted on Table 4.6-5.

For further information regarding persistent past effects listed below in the text and in table, see the
past/present effects analysis section of Section 3.5.1.3.

Mortality

¢ Internal Effect of the FMP. The effect of fishing mortality on the Sablefish stock is insignificant
under FMP 2.1 (see Section 4.6.1.3).

¢ Persistent Past Effects of the foreign, JV, domestic, and State of Alaska groundfish fisheries are
identified for Sablefish. Large removals of Sablefish occurred, particularly in the JV and domestic
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fisheries. Catches that were under reported during the late 1980s may have contributed to abundance
declines in the 1990s (see Section 3.5.1.3).

¢ Reasonably Foreseeable Future External Effects. While bycatch and removals of Sablefish are
predicted to continue in the [PHC longline fishery, and State of Alaska groundfish fishery, these are
not expected to be contributing factors to fishing mortality in the cumulative case. Removals in
these fisheries are accounted for when setting annual harvest levels for pollock and do not add
additional fishing mortality. Due the highly migratory nature, Canadian fisheries, fishing within
Canadian waters could be harvesting sablefish considered to be part of the GOA population. These
removals are not accounted for in the TAC setting process and can be considered as having a
potential adverse contribution to the cumulative case. Likewise, marine pollution is identified as
having a reasonably foreseeable potential adverse contribution since acute and/or chronic pollution
events, if large enough in scale, could cause mortality to the point that the capacity of the stock to
produce MSY on a continuing basis is jeopardized. Climate changes and regime shifts are not
identified as being contributors to direct Sablefish mortality.

¢ Cumulative Effect under FMP 2.1 is identified for mortality of Sablefish, but the effect is judged
to be insignificant. Sablefish are fished atless than the OFL and all catch and bycatch are accounted
for (with the exception of any fish taken in Canadian waters) in the management of the stock. The
combined effect of internal removals and removals due to reasonably foreseeable external events is
not expected to jeopardize the capacity of the stock to produce MSY on a continuing basis.

Change in Biomass

¢ Internal Effect of the FMP. Change in biomass of the Sablefish stock is expected to be
significantly adverse under FMP 2.1 (see Direct/Indirect Effects).

e Persistent Past Effects. While past large removals of Sablefish and other past effects on biomass
have been identified (see Section 3.5.1.3), these do not appear to have had a lingering effect on the
ability of the stock to sustain itself above the MSST.

¢ Reasonably Foreseeable Future External Effects on biomass are indicated due to catch and
bycatchin the IPHC longline and State of Alaska groundfish fisheries, and in the Canadian fisheries.
Marine pollution is identified as having a reasonably foreseeable potential adverse contribution to
change in biomass since acute and/or chronic pollution events, if large enough in scale, could impact
biomass to the point that the stock is unable to maintain MSST. Climate changes and regime shifts
are not identified as being contributors to Sablefish mortality, thereby would not directly affect
biomass.

¢ Cumulative Effect for change in biomass is identified. The effect is judged to be significantly
adverse since the combination of internal and external factors is expected to sufficiently reduce the
Sablefish biomass such that the ability of the stock to maintain itself at or above MSST is
jeopardized.
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Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

e Internal Effect of the FMP. Under FMP 2.1, the spatial/temporal distribution of catch should have
an insignificant effect on the genetic structure and reproductive success of the population (see
Direct/Indirect Effects).

e Persistent Past Effects are not identified for change in genetic structure or reproductive success.
While spatial/temporal concentration of catch occurred in the State of Alaska directed sablefish
fisheries, there are no lingering effects due to the migratory nature of the fish (see Section 3.5.1.3).

¢ Reasonably Foreseeable Future External Effects. The IPHC longline and State of Alaska
groundfish fisheries, and Canadian fisheries all have the potential to cause adverse effects.
However, the removals are not expected to be sufficiently concentrated to alter the genetic structure
of the population or affect recruitment. Marine pollution could contribute adversely to genetic
changes and reduced recruitment since acute and/or chronic pollution events, depending on their
location and magnitude, could alter the genetic structure of the population through localized
mortality events, and also could result in reduced recruitment.

¢ Cumulative Effect is possible for the spatial/temporal concentration; however, the effect is
insignificant since the combination of internal and external factors is not expected to sufficiently
alter the genetic structure or the reproductive success of the population such that the ability of the
stock to maintain itself at or above MSST is jeopardized.

Change in Prey Availability

e Internal Effect of the FMP. Any predation mediated impacts of FMP 2.1 would be governed by
a complex web of direct and indirect interactions which are difficult to quantify. However, it is
determined that the FMP would have insignificant effects on Sablefish prey availability.

e Persistent Past Effects. While lingering population level effects from past foreign and domestic
and State of Alaska fisheries catch and bycatch of Sablefish prey species are not expected, past
climate changes and regime shifts are likely to have had lingering effects (both beneficial and
adverse) on Sablefish prey species (see Section 3.5.1.3).

¢ Reasonably Foreseeable Future External Effects of climate changes and regime shifts on
Sablefish prey species could be either beneficial or adverse since a strong Aleutian Low and high
water temperatures tend to favor recruitment and cause a change in the reproductive success of the
stock. Likewise, a weak Aleutian Low and cooler water temperatures tend to result in weak
recruitment (see Section 3.5.1.3). Marine pollution has also been identified as a reasonably future
external contributing factor since acute and/or chronic pollution events could reduce prey availability
or prey quality and thus jeopardize the stock’s ability to sustain itself above its MSST. The other
fisheries shown on Table 4.6-5 are determined to be potential adverse contributors since catch and
bycatch of prey species is likely to continue.
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e Cumulative Effects are identified for prey availability; however, the effect is insignificant since the
combination of internal and external removals of prey is not expected to decrease prey availability
such that the Sablefish stock is unable to sustain itself at or above MSST.

Change in Habitat Suitability

¢ Internal Effect of the FMP. Under FMP 2.1, any habitat-mediated impacts would be governed by
a complex web of direct and indirect interactions which are difficult to quantify. However, it is
determined that the FMP would have insignificant effects on sablefish habitat suitability (see
Direct/Indirect Effects).

e Persistent Past Effects identified for Sablefish include past foreign, JV, and domestic fisheries, the
State of Alaska crab and bait fisheries, [IPHC longline, and climate changes and regime shifts (see
Section 3.5.1.3). Past fishing for Sablefish in the past fisheries likely disrupted habitat in areas of
the GOA and possibly the BSAL It is possible that some of these areas have not recovered (see
Section 3.6).

¢ Reasonably Foreseeable Future External Effects are possible from the State of Alaska fisheries,
and the I[PHC fishery since any of these may impact bottom habitat through use of fishing gear. As
described for prey availability impacts on habitat from climate changes and regime shifts on the
Sablefish stock could be either beneficial or adverse depending on water temperature. Marine
pollution has also been identified as a potential adverse contributing factor since acute and/or
chronic pollution events could cause habitat degradation and may cause changes in spawning or
rearing success.

¢ Cumulative Effects are identified for habitat suitability; however, its significance on the sablefish
stock is insignificant since the combination of internal and external habitat disturbance factors is not
expected to lead to a detectable change in spawning or rearing success such that the ability of the
sablefish stock to sustain itself at or above MSST is jeopardized.

Summary of Cumulative Effects FMP 2.1 — Sablefish

While cumulative effects are identified for mortality, change in biomass, change in genetic structure of the
population, change in reproductive success, change in prey availability, and habitat suitability, they are
determined to be insignificant for the sablefish stock (Table 4.6-5).

Direct/Indirect Effects FMP 2.2
Catch/ABC

FMP 2.2 is projected to significantly increase average sablefish catch, but not ABC, compared to the
baseline. Yields likely increase because fisheries where sablefish are caught as bycatch can catch the full
ABC. For example, sablefish primarily are caught in a directed fishery, but also as bycatch in fisheries such
as Greenland turbot in the Bering Sea. Setting the OY to the sum of the ABCs likely increases the amount
of sablefish caught as bycatch.
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Fishing Mortality

Under FMP 2.2, the fishing mortalities imposed on the sablefish stock are well below theF,,, proxy value
of 0.14 which is the rate associated with the OFL (Tables H.4-11and H.4-30 of Appendix H).

Total Biomass

FMP 2.2 is projected to have an insignificant impact on total biomass (age 2-31+) compared to the baseline.
Fishing mortality is higher for FMP 2.2, but catches remain relatively small compared to total biomass, so
that the increased catches have an insignificant impact on total biomass (Tables H.4-11 and H.4-30 of
Appendix H).

Spawning Biomass

FMP 2.2 is projected to have an insignificant impact on spawning biomass compared to the baseline. Fishing
mortality is higher for FMP 2.2, but catches remain relatively small compared to spawning biomass, so that
the increased catches have an insignificant impact on spawning biomass (Tables H.4-11 and H.4-30 of
Appendix H).

Spatial/Temporal Concentration of Fishing Mortality
Sablefish fishing is concentrated along the upper continental slope and deepwater gullies. FMP 2.2 is
projected to have an insignificant impact on the spatial/temporal concentration of fishing mortality compared

to the baseline. FMP 2.2 closed areas are the same as baseline.

Status Determination

Under FMP 2.2, sablefish is not overfished nor approaching an overfished condition.

Age and Size Composition

FMP 2.2 is projected to have an insignificant impact on mean age compared to the baseline. The mean ages
actually observed in 2008 (as opposed to projections of mean ages) will be driven largely by incoming
recruitment strengths during the intervening years.

BSAI mean age likely is overestimated. The model assumes that the lower exploitation rate for the BSAI
compared to the GOA will translate into greater mean age for the BSAL. However sablefish migration is
substantial enough to erase the effects of differential exploitation rates between the GOA and BSAI. The
mean age for the GOA best represents the mean age for the BSAI/GOA because sablefish abundance is much
greater for the GOA.

Sex Ratio
The sex ratio of the adult population is 40 males: 60 females, based on sex ratio data collected during

sablefish longline surveys. This FMP probably would have no significant effect on the sex ratio compared
to the baseline.
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Habitat Suitability

FMP 2.2 would increase exploitation rates and so would increase any effects that additional fishing may have
to decrease habitat suitability.

Predator-prey Relationships

FMP 2.2 is projected to have an insignificant impact on total biomass (age 2-31+) compared to the baseline,
so this FMP should have an insignificant effect on the amount of sablefish biomass available to the
ecosystem and the amount of predation due to sablefish.

Cumulative Effects FMP 2.2

External effects and the resultant cumulative effects associated with FMP 2.2 are depicted on Table 4.5-10.
For further information regarding persistent past effects listed below in the text and in table, see the
past/present effects analysis section of Section 3.5.1.3.

Mortality

e Internal Effect of the FMP. The effect of fishing mortality on the Sablefish stock is insignificant
under FMP 2.2 (see direct/indirect effects discussion above).

¢ Persistent Past Effects of the foreign, JV, domestic, and State of Alaska groundfish fisheries are
identified for Sablefish. Large removals of Sablefish occurred, particularly in the JV and domestic
fisheries. Catches that were under reported during the late 1980s may have contributed to abundance
declines in the 1990s (see Section 3.5.1.3).

¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1, bycatch and
removals of Sablefish are predicted to continue in the IPHC longline fishery, State of Alaska
groundfish fishery, but these are not expected to be contributing factors to fishing mortality in the
cumulative case. Due the highly migratory nature, Canadian fisheries, fishing within Canadian
waters could be harvesting sablefish considered to be part of the GOA population. These removals
are not accounted for in the TAC setting process and can be considered as having a potential adverse
contribution to the cumulative case. Likewise, marine pollution is identified as having a reasonably
foreseeable potential adverse contribution, but climate changes and regime shifts are not identified
as being contributors to direct Sablefish mortality.

¢ Cumulative Effect under FMP 2.2 is identified for mortality of Sablefish, but the effect is judged
to be insignificant. Sablefish are fished atless than the OFL and all catch and bycatch are accounted
for (with the exception of any fish taken in Canadian waters) in the management of the stock. The
combined effect of internal removals and removals due to reasonably foreseeable external events is
not expected to jeopardize the capacity of the stock to produce MSY on a continuing basis.

Change in Biomass

¢ Internal Effect of the FMP. Change in biomass of the Sablefish stock is expected to be
insignificant under FMP 2.2 (see Section 4.6.1.3).
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e Persistent Past Effects. While past large removals of Sablefish and other past effects on biomass
have been identified (see Section 3.5.1.3), these do not appear to have had a lingering effect on the
ability of the stock to sustain itself above the MSST.

¢ Reasonably Foreseeable Future External Effects. As described for FmP 2.1, effects on biomass
are indicated due to catch and bycatch inthe IPHC longline and State of Alaska groundfish fisheries,
and in the Canadian fisheries. Marine pollution is identified as having a reasonably foreseeable
potential adverse contribution to change in biomass, but climate changes and regime shifts are not
identified as being contributors to Sablefish mortality, thereby would not directly affect biomass.

¢ Cumulative Effect for change in biomass is identified; however, the effect is insignificant since the
combination of internal and external factors is not expected to sufficiently reduce the Sablefish
biomass such that the ability of the stock to maintain itself at or above MSST is jeopardized.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effect of the FMP. Under FMP 2.2, the spatial/temporal distribution of catch should have
an insignificant effect on the genetic structure and reproductive success of the population (see
direct/indirect effects discussion for this FMP).

¢ Persistent Past Effects are not identified for change in genetic structure or reproductive success.
While spatial/temporal concentration of catch occurred in the State of Alaska directed sablefish
fisheries, there are no lingering effects due to the migratory nature of the fish (see Section 3.5.1.3).

¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1, the IPHC longline
and State of Alaska groundfish fisheries, Canadian fisheries and marine pollution, all have the
potential to cause adverse effects.

¢ Cumulative Effect is possible for the spatial/temporal concentration; however, the effect is
insignificant since the combination of internal and external factors is not expected to sufficiently
alter the genetic structure or the reproductive success of the population such that the ability of the
stock to maintain itself at or above MSST is jeopardized.

Change in Prey Availability

¢ Internal Effect of the FMP. Any predation mediated impacts of FMP 2.2 would be governed by
a complex web of direct and indirect interactions which are difficult to quantify. However, it is
determined that the FMP would have insignificant effects on Sablefish prey availability (see
Direct/Indirect Effects).

¢ Persistent Past Effects. While lingering population level effects from past foreign and domestic
and State of Alaska fisheries catch and bycatch of Sablefish prey species are not expected, past
climate changes and regime shifts are likely to have had lingering effects (both beneficial and
adverse) on Sablefish prey species (see Section 3.5.1.3).
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¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1, effects of climate
changes and regime shifts on Sablefish prey species could be beneficial or adverse. Marine pollution
has been identified as a reasonably future external contributing factor, and the other fisheries shown
on Table 4.5-10 are determined to be potential adverse contributors since catch and bycatch of prey
species is likely to continue.

¢ Cumulative Effects are identified for prey availability; however, the effect is insignificant since the
combination of internal and external removals of prey is not expected to decrease prey availability

such that the Sablefish stock is unable to sustain itself at or above MSST.

Change in Habitat Suitability

e Internal Effect of the FMP. Under FMP 2.2, any habitat-mediated impacts would be governed by
a complex web of direct and indirect interactions which are difficult to quantify. However, it is
determined that the FMP would have insignificant effects on sablefish habitat suitability (see
Direct/Indirect Effects).

¢ Persistent Past Effects identified for Sablefish include past foreign, JV, and domestic fisheries, the
State of Alaska crab and bait fisheries, IPHC longline, and climate changes and regime shifts (see
Section 3.5.1.3). Past fishing for Sablefish in the past fisheries likely disrupted habitat in areas of
the GOA and possibly the BSAL It is possible that some of these areas have not recovered (see
Section 3.6).

¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1, effects are possible
from the State of Alaska fisheries, and the IPHC fishery since any of these may impact bottom
habitat through use of fishing gear. Impacts on habitat from climate changes and regime shifts on
the Sablefish stock could be beneficial or adverse and marine pollution has been identified as a
potential adverse contributing factor.

¢ Cumulative Effects are identified for habitat suitability; however, they are determined to be is
insignificant since the combination of internal and external habitat disturbance factors is not
expected to lead to a detectable change in spawning or rearing success such that the ability of the
sablefish stock to sustain itself at or above MSST is jeopardized.

Summary of Cumulative Effects FMP 2.2 — Sablefish

While cumulative effects are identified for mortality, change in biomass, change in genetic structure of the
population, change in reproductive success, change in prey availability, and habitat suitability, they are
determined to be insignificant for the sablefish stock (Table 4.5-10).

4.6.1.4 Atka Mackerel Alternative 2 Analysis
This section provides the effects analysis for BSAI and GOA Atka mackerel for each of the bookends under

Alternative 2. The goal of Alternative 2 is to have a more aggressive harvesting policy while preventing
overfishing of target groundfish stocks.
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For further information regarding persistent past effects listed below in the text and in the tables, see the
past/present effects analysis section of Section 3.5.1.4. Atka mackerel is managed as separate stocks in the
BSAI and GOA; in the BSAI it falls under Tier 3a of the ABC and OFL definitions. However, in the GOA
they are managed under Tier 6.

Direct/Indirect Effects FMP 2.1

Model projections of future BSAI Atka mackerel catch and biomass levels under Alternative 2 assume the
ABC level to equal the OFL.

GOA Atka mackerel are managed in Tier 6 because current estimates of total and spawning biomass are
unknown for GOA Atka mackerel. Age structured models were not available for evaluation of impacts for
the GOA, therefore model projections of future biomass levels were not produced.

Catch and Fishing Mortality

The average expected yield for BSAI Atka mackerel for the period 2003-2007 is 73,300 mt (Table H.4-17
of Appendix H). The catch and ABC values, which are equivalent in the projections, are expected to
decrease through 2006. The average fishing mortality imposed on the BSAI Atka mackerel stock in 2002
is 0.251. Model projections show this value will increase to 0.564 in 2003, and remain at that level through
2007. The fishing mortality rate under FMP 2.1 (0.564) is equivalent to the F,,s, proxy (F,s.,) which is the
rate associated with the OFL. Overall, the projections show a 125 percent increase in the average fishing
mortality rate from 2002 to 2007.

Under the specifications of the projection model, no new fisheries could be developed that were not present
during the time period 1997-2001. The current GOA ABC and TAC level is 600 mt. This low level of TAC
is intended to preclude a directed fishery and only provide for bycatch in other fisheries. This harvest
strategy has been applied to GOA Atka mackerel since 1997. Under FMP 2.1, the ABC for GOA Atka
mackerel would be set equal to the OFL of 6,200 mt. At this harvest level, it is likely that a fishery for GOA
Atka mackerel would be developed; however, catches could not be projected within the model for FMP 2.1
(Table H.4-38 of Appendix H).

Total Biomass

Total (ages 1-15+) biomass of BSAI Atka mackerel at the start of 2002 is estimated to be 480,000 mt. Model
projections of future total BSAI total biomasses are shown in Table H.4-17 of Appendix H. Under FMP 2.1,
model projections indicate that total BSAI Atka mackerel is expected to decline to a value of 388,000 mt by
2005, then increase to a value of 410,000 mt by 2007, with a 2003-2007 average value of 412,000 mt.
Overall, the projections show about a 15 percent decrease in total biomass from 2002 to 2007 under FMP
2.1.

GOA Atka mackerel are managed in Tier 6 because current estimates of total and spawning biomass are
unknown for GOA Atka mackerel. Therefore, model projections of future biomass levels are also
unpredictable. However, as noted above, it is likely that a fishery for GOA Atka mackerel would be
developed under FMP 2.1. The likely impact of this fishery, while not modeled explicitly, is that the stock
of Atka mackerel in the GOA would remain stable or decrease.
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Spawning Biomass

Female spawning biomass of BSAI Atka mackerel at the start of 2002 is estimated at 118,500 mt. Model
projections of future BSAIspawning biomasses are shown in Table H.4-17 of Appendix H and Figure H.4-11
of Appendix H. Under FMP 2.1, model projections indicate that BSAI spawning biomass is expected to
decline to a value of 65,300 mt by 2005, then increase to a value of 73,700 mt by 2007, with a 2003-2007
average value of 76,500 mt. Overall, the projections show about a 38 percent decrease in female spawning
biomass from 2002 to 2007 under FMP 2.1. Projected spawning biomass exceeds the proxy BMSY value
(B;s,,) of 77,800 mt in 2003, but dips below the B,,5, value for the years 2004-2007.

GOA Atka mackerel are managed in Tier 6 because current estimates of total and spawning biomass are
unknown for GOA Atka mackerel. Therefore, model projections of future biomass levels are also
unpredictable. However, as noted above, it is likely that a fishery for GOA Atka mackerel would be
developed under FMP 2.1. The likely impact of this fishery, while not modeled explicitly, is that the stock
of Atka mackerel in the GOA would remain stable or decrease.

Spatial/Temporal Concentration of Fishing Mortality

Under FMP 2.1, the current network of spatial/temporal closed areas is repealed, except for the
temporal/spatial closures designated in the Steller sea lion protection measures which will remain in place.

The directed fishery for Atka mackerel is prosecuted by catcher-processor bottom trawlers. The patterns of
the fishery generally reflect the behavior of the species in that the fishery is highly localized, occurring in
the same few locations each year, at depths that typically range between 100 and 200 m. The localized
pattern of fishing for Atka mackerel apparently does not affect fishing success from one year to the nextsince
local populations in the Aleutians appear to be replenished by immigration and recruitment. In addition, the
management measures which distribute TAC spatially and temporally, remain in place. That is, the overall
BSAITAC is allocated to three management areas (western, central, and Bering Sea/eastern Aleutians), and
the regional TACs are further allocated to two seasons and there are limits to the amount of catch that can
be taken inside of Steller sea lion critical habitat. Because Steller sea lion critical habitat overlaps
significantly with Atka mackerel habitat, these measures provide protection to Atka mackerel by reducing
the risk of localized depletion through effort limitations and reductions. However, under FMP 2.1 catches
of BSAI Atka mackerel would increase. Itis unknown whether the increased effort would be accommodated
through increased concentration of the catch or expanded exploitation in new areas, or a combination of both
strategies. As such, the impacts of the spatial/temporal concentration of fishing mortality under FMP 2.1 is
unknown.

Under FMP 2.1 there is the potential for development of a GOA Atka mackerel fishery and a substantial
increase in fishing mortality. This could result in much higher concentrations of fishing mortality in time
and space. However, it is unknown whether the potential increases in the spatial/temporal concentrations
of GOA Atka mackerel catches under FMP 2.1 would affect the sustainability of the stock either through
changes in the genetic structure of the population or changes in reproductive success.

Status Determination

Model projections of future catches of BSAI Atka mackerel are equivalent to the OFL in all projection years
under FMP 2.1(Table H.4-17 of Appendix H). Female spawning biomass is above B;;,, (B,;sy proxy) in
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2003, thus the BSAI Atka mackerel stock is determined to be above its MSST in the year 2003. Female
spawning biomass dips below B;;,, but remains above '4B;;,, in each of the projection years 2004 to 2007.
Long term projections show that the stock does not rebuild to the B,;,, level within 10 years of each of the
projection years (2004 to 2007), therefore the BSAI Atka mackerel stock is determined to be below its MSST
and overfished in the years 2004 to 2007.

GOA Atka mackerel are in Tier 6 and its MSST is unknown; therefore a status determination cannot be
made.

Age and Size Composition

Under FMP 2.1, the mean age of BSAI Atka mackerel in 2007, as computed in model projections, is 2.61
years. This compares with a mean age in the equilibrium unfished BSAI stock of 3.82 years. Note that the
mean ages and sizes actually observed in 2007 (as opposed to the model projections of mean age in 2007)
will be driven largely by the strengths of incoming recruitments during the intervening years. The selectivity
of the fishery has cumulative impacts on the age composition due to fishing mortality, and the current
composition is also the result of its being a fished population with a greater than 30-year catch history. In
the short term however, the impacts of the current fishing mortality levels on the stock would be
overshadowed by the magnitude of incoming year classes, which in turn are highly dependent on
environmental conditions. The cumulative long-term impacts of the fishing mortality rates could cause a
shift in the age and size compositions.

It is unknown what the actual level of GOA Atka mackerel catch would be under FMP 2.1. Although it is
thought that changes in the age and size compositions of GOA Atka mackerel are more likely to be driven
by variation in recruitment than to the effects of fishing, there is the potential for a substantial increase in
fishing mortality under FMP 2.1 which could impact the age and size compositions in the short term.

Sex Ratio

A 50:50 sex ratio is assumed for the BSAI Atka mackerel stock assessment and model projections. It is
unknown what the true population sex ratio is, and what change, if any, would occur in the future. The
current population sex ratio of GOA Atka mackerel is unknown. The true GOA population sex ratio, and
what changes, if any, would occur in the future is unknown.

Habitat Suitability

Because Steller sea lion critical habitat overlaps significantly with Atka mackerel habitat, Steller sea lion
protection measures may provide habitat protection for Atka mackerel through effort limitations and
reductions. However, under FMP 2.1 catches of BSAI Atka mackerel would increase. Itis unknown whether
the increased effort would be accommodated through increased concentration of the catch or expanded
exploitation in new areas, or a combination of both strategies. It is unknown whether the level of habitat
disturbance caused by the fishery under FMP 2.1 would be sufficient to affect the sustainability of the stock
through a decrease in reproductive success. As such, the impacts to habitat suitability under FMP 2.1 is
unknown.

Under FMP 2.1 there is the potential for development of a GOA Atka mackerel fishery and a substantial
increase in fishing mortality. Itis likely that the increased effort would be accommodated through increased
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concentration of the catch and expanded exploitation in new areas. Itis unknown whether the level of habitat
disturbance caused by the fishery under FMP 2.1 would be sufficient to affect the sustainability of the stock
through a decrease in reproductive success. As such, the impacts to habitat suitability under FMP 2.1 is
unknown.

Predation-Prey Relationships

The trophic interactions of Atka mackerel are governed by a complex web of indirect interactions which are
currently difficult to quantify. Higher catches of Atka mackerel could impact the amount of Atka mackerel
available to the ecosystem. Under FMP 2.1, fewer commercial-sized Atka mackerel would be available as
prey and predators in the ecosystem. In a study conducted by Yang (1996), more than 90 percent of the total
stomach contents weight of Atka mackerel in the study was made up of invertebrates, with less than 10
percent made up of fish. Based on the low proportion of fish found in the diet of Atka mackerel, it is
presumed that FMP 2.1 will not impact prey availability for BSAI and GOA Atka mackerel. Overall
however, information is insufficient to conclude that existing trophic interactions would undergo significant
qualitative change during the next five years under FMP 2.1.

Summary of Effects of FMP 2.1 — Atka Mackerel

The criteria used to estimate the significance of impacts of the FMPs on the BSAI and GOA stock of Atka
mackerel are outlined in Section 4.1.1.1. The direct indirect effects table (Tables 4.5-11 and 4.5-12)
summarizes the effects of Alternative 2.1 on BSAI and GOA Atka mackerel. The ratings of conditionally
significant (either positive or negative) are not applicable in this analysis as the model projections yielded
results that were deemed either significant (positive or negative), insignificant, or unknown.

The ratings use the overfishing mortality rate (F,;, ) and the MSST for the fishing mortality effect and the
MSST for all other effects, as a basis for the positive or negative impacts of FMP 2.1. Because the mean
projected BSAI Atka mackerel fishing mortality rates are equal to the overfishing mortality rate for the
projection years 2003-2007, the overfishing aspect of the fishing mortality effect is Insignificant for
Alternative 2.1. The spawning stock biomass of BSAI Atka mackerel in 2003, is above B;;,, (Bysy Proxy),
thus the BSAI Atka mackerel stock is determined to be above its MSST for the year 2003 under FMP 2.1.
However, the BSAI Atka mackerel stock is determined to be below its MSST and overfished in the years
2004 to 2007. Thus, the impact of the change in biomass aspect of the fishing mortality effect is determined
to be significant adverse (Tables 4.5-11 and 4.5-12). Although the BSAI Atka mackerel stock is
determined to be below its MSST in the years 2004 to 2007, it is unknown whether the potential increases
in the spatial/temporal concentrations of BSAI Atka mackerel catches under FMP 2.1 would affect the
sustainability of the stock either through changes in the genetic structure of the population or changes in
reproductive success. Therefore the impact of the spatial temporal concentration of the catch is unknown
(Tables 4.5-11 and 4.5-12). Based on the low proportion of fish found in the diet of Atka mackerel, it is
presumed that FMP 2.1 will not impact prey availability for BSAI Atka mackerel and the impact to the prey
availability effect is determined to be Insignificant. Because it is unknown whether the level of habitat
disturbance caused by the fishery under FMP 2.1 would be sufficient to affect the sustainability of the BSAI
Atka mackerel stock through a decrease in reproductive success, the impact to habitat suitability under FMP
2.1 is determined to be unknown.

Relative to the comparative baseline, under FMP 2.1, the BSAI Atka mackerel stock is overfished. Spawning
biomass declines through 2005, after which biomass increases. Long-term (10 and 20 year) projections of
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spawning biomass show a very stable trend in biomass after 2007, with levels just below the B,;,, level of
77,800 mt.

The fishing mortality rate and the MSST for GOA Atka mackerel is unknown, thus the effect of fishing
mortality is unknown under FMP 2.1 The direct indirect effects table (Tables 4.5-11 and 4.5-12). As the
MSST cannot be estimated for GOA Atka mackerel which are in Tier 6, the significance of the spatial
temporal concentration and habitat suitability effects are also unknown under FMP 2.1. Although the MSST
cannot be estimated for GOA Atka mackerel, due to the low proportion of fish found in the diet of Atka
mackerel, it is presumed that FMP 2.1 will not impact prey availability for GOA Atka mackerel and the
impact to the prey availability effect is determined to be insignificant.

Relative to the comparative baseline, under FMP 2.1, the GOA Atka mackerel stock is likely to remain at
low and possibly decreased abundance. There is the potential for a directed fishery to develop for GOA Atka
mackerel.

Cumulative Effects FMP 2.1

BSAI Atka Mackerel

External effects and the resultant cumulative effects associated with FMP 2.1 for BSAI Atka mackerel are
depicted on Table 4.6-6.

Mortality

Internal Effect of the FMP. The effect of fishing mortality on the BSAI Atka mackerel stock is
insignificant under FMP 2.1 (see Section 4.6.1.4).

e Persistent Past Effects of the foreign, JV, and domestic fisheries are not expected for the BSAI
Atka mackerel stock. While large removals of Atka mackerel did occur in the past, there does not
appear to be a lingering effect on the BSAI Atka mackerel populations (see Section 3.5.1.4).

¢ Reasonably Foreseeable Future External Effects. Marine pollution has been identified as the only
external eventthat could cause effects on the BSAI Atkamackerel population. Acute and/or chronic
pollution events, if large enough in scale, could cause mortality to the point that the capacity of the
stock to produce MSY on a continuing basis is jeopardized. Climate changes and regime shifts are
not identified as being contributors to Atka mackerel mortality.

¢ Cumulative Effect under FMP 2.1 is identified for mortality of BSAI Atka mackerel, but the effect
is judged to be insignificant. Fishing effort would not exceed the OFL and stock is above the
minimum stock size. The combined effect of internal removals and removals due to reasonably
foreseeable external events is not expected to jeopardize the capacity of the stock to produce MSY
on a continuing basis.

Change in Biomass

¢ Internal Effect of the FMP. Change in biomass of the BSAI Atka mackerel stock is expected to be
significantly adverse under FMP 2.1 (see Direct/Indirect Effects).
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e Persistent Past Effects. While past large removals of Atka mackerel and other past effects on
biomass have been identified (see Section 3.5.1.4), these do not appear to have had a lingering effect
on the ability of the stock to sustain itself above the MSST.

¢ Reasonably Foreseeable Future External Effects. Marine pollution is identified as having a
reasonably foreseeable potential adverse contribution to change in biomass since acute and/or
chronic pollution events, if large enough in scale, could impact biomass to the point that the stock
is unable to maintain MSST. Climate changes and regime shifts are not identified as being
contributors to Atka mackerel mortality, and therefore would not directly affect biomass.

¢ Cumulative Effect for change in biomass is identified under FMP 2.1. The effect is judged to be
significantly adverse. Due to the internal effects of the FMP, biomass of the BSAI stock is projected
to fall below the MSST from 2004 to 2007. The additional mortality from eternal human controlled
events will likely cause additional reduction in biomass.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effect of the FMP. It is unknown whether the potential increases in the spatial/temporal
concentrations of BSAI Atka mackerel catches under FMP 2.1 would affect the sustainability of the
stock either through changes in the genetic structure of the population or changes in reproductive
success (see Direct/Indirect Effects).

e Persistent Past Effects. Since the Atka mackerel fishery was highly localized, past foreign, JV, and
domestic fisheries are found to have had lingering effects on the spatial/temporal distribution of the
fish. However, the effect of this change in distribution on genetic structure is unknown. Past
commercial whaling and sealing also removed large predators of Atka mackerel adding to the
potential for reproductive success of the stock. Lingering past effects are also identified due to
Climate Changes and Regime Shifts (see Section 3.5.1.4).

¢ Reasonably Foreseeable Future External Effects. Marine pollution could contribute adversely
to genetic changes and reduced recruitment since acute and/or chronic pollution events, depending
on their location and magnitude, could alter the genetic structure of the population through localized
mortality events, and also could result in reduced recruitment. Climate changes and regime shifts
could have potential beneficial or potential adverse effects on Atka mackerel reproductive success.
A shift toward colder waters favors recruitment and survival of Atka mackerel. Conversely, warmer
waters are potentially adverse.

e Cumulative Effect is possible for the spatial/temporal concentration; however, the significance of
the effect is unknown since the it is not known how the changes in spatial/temporal concentration
of the fishery under the FMP would affect the sustainability of the stock.
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Change in Prey Availability

¢ Internal Effect of the FMP. Any predation mediated impacts of FMP 2.1 would be governed by
acomplex web of direct and indirect interactions which are difficult to quantify. However, the effect
is judged insignificant (see Direct/Indirect Effects).

¢ Persistent Past Effects. While lingering population level effects from past foreign and domestic
fisheries catch and bycatch of Atka mackerel prey species are not expected, past climate changes and
regime shifts are likely to have had lingering effects (both beneficial and adverse) on Atka mackerel
prey species (see Section 3.5.1.4).

¢ Reasonably Foreseeable Future External Effects. Climate changes and regime shifts could have
potential beneficial or potential adverse effects on Atka mackerel reproductive success. A shift
toward colder waters favors recruitment and survival of Atka mackerel. Conversely, warmer waters
are potentially adverse. Marine pollution has also been identified as a reasonably future external
contributing factor since acute and/or chronic pollution events could reduce prey availability or prey
quality and thus jeopardize the stocks ability to sustain itself above its MSST.

¢ Cumulative Effects are identified for prey availability; however, the effect is insignificant since the
combination of internal and external removals of prey species is not expected to decrease prey

availability such that the Atka mackerel stock is unable to sustain itself at or above MSST.

Change in Habitat Suitability

e Internal Effect of the FMP. It is unknown whether the level of habitat disturbance caused by the
fishery under FMP 2.1 would be sufficient to affect the sustainability of the stock (see
Direct/Indirect Effects).

e Persistent Past Effectsidentified for BSAI Atkamackerel stocks include past foreign, JV, domestic
fisheries, and climate changes and regime shifts (see Section 3.5.1.4). Intense bottom trawling for
Atka mackerel in the past fisheries likely disrupted habitat in areas of the BSAIL It is possible that
some of these areas have not recovered from the intense efforts (see Section 3.6).

¢ Reasonably Foreseeable Future External Effects. Impacts on habitat from the climate changes and
regime shifts could be either beneficial or adverse. Marine pollution has also been identified as a
potential adverse contributing factor since acute and/or chronic pollution events could cause habitat
degradation and may cause changes in spawning or rearing success.

¢ Cumulative Effects are identified for habitat suitability; however, its significance on the BSAI Atka
mackerel stock is unknown.

Summary of Cumulative Effects FMP 2.1 — BSAI Atka Mackerel

Cumulative effects are identified and rated as insignificant for mortality and change in prey availability. A
significantly adverse cumulative effect is identified for change in biomass since this parameter is predicted
to fall below MSST within the period modeled. The cumulative effects related to change in genetic structure
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of the population, change in reproductive success and effects on habitat suitability are identified, but their
significance is unknown (Table 4.6-6).

Cumulative Effects FMP 2.1 —- GOA Atka Mackerel

GOA Atka mackerel are managed in Tier 6 because current estimates of total and spawning biomass are
unknown for GOA Atka mackerel. Age structured models were not available for evaluation of impacts for
the GOA, therefore model projections of future biomass levels were not produced. Therefore, the internal
effects of the FMPs are unknown for all categories with the exception of prey availability. In addition, the
external effects and cumulative effects are the same for each FMP.

Mortality

¢ Internal Effect of the FMP. The effect of fishing mortality on the GOA Atka mackerel stock is
unknown under FMP 2.1. The fishing mortality rate and the MSST for GOA Atka mackerel is
unknown, thus the effect of fishing mortality is unknown under both FMP.

¢ Persistent Past Effects of the past foreign, JV, and domestic, fisheries are likely for the GOA Atka
mackerel stock. Large, concentrated removals of Atka mackerel occurred in the foreign, domestic,
JV, and fisheries, have had a lingering effect on the GOA Atka mackerel population that has not yet
recovered (see Section 3.5.1.4).

¢ Reasonably Foreseeable Future External Effects. Marine pollution is identified as having a
potential adverse contribution since acute and/or chronic pollution events, if large enough in scale,
could cause mortality to the point that the population is jeopardized. Climate changes and regime
shifts are not identified as being contributors to Atka mackerel mortality.

¢ Cumulative Effect under FMP 2.1 and FMP 2.2 is identified for mortality of GOA Atka mackerel,
but the significance of the effect is unknown. GOA Atka mackerel are in Tier 6 and its MSST is
unknown; therefore a status determination cannot be made.

Change in Biomass

¢ Internal Effect of the FMP. Change in biomass of the GOA Atka mackerel stock is unknown FMP
2.1. Current reliable estimates of total and spawning biomass are unknown for GOA Atka mackerel.

e Persistent Past Effects. of the past foreign, JV, and domestic, fisheries are likely for the GOA Atka
mackerel stock. Large, concentrated removals of Atka mackerel occurred in the foreign, domestic,
JV, and fisheries, have had a lingering effect on the GOA Atka mackerel population that has not yet
recovered (see Section 3.5.1.4).

¢ Reasonably Foreseeable Future External Effects. Marine pollution is identified as having a
potential adverse contribution to change in biomass since acute and/or chronic pollution events, if
large enough in scale, could impact biomass to the point that the population is affected. Climate
changes and regime shifts are not identified as being contributors to Atka mackerel mortality,
thereby would not directly affect biomass.
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e Cumulative Effect for change in biomass is identified under FMP 2.1; however, the significance
of the effect is unknown.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
— Change in Reproductive Success

¢ Internal Effect of the FMP. As the MSST cannot be estimated for GOA Atka mackerel which are
in Tier 6, the significance of the spatial temporal concentration effects are also unknown under both
FMP.

e Persistent Past Effects Since the Atka mackerel fishery was highly localized past foreign, JV, and
domestic fisheries are found to have had lingering effects on the spatial/temporal distribution of the
fish. However, the effect of this change in distribution on genetic structure is unknown. The past
highly localized fisheries are found to have had lingering effects on the spatial/temporal distribution
of the fish. Also, there are lingering past effects due to Climate Changes and Regime Shifts (see
Section 3.5.1.4).

¢ Reasonably Foreseeable Future External Effects. Marine pollution could contribute adversely to
genetic changes and reduced recruitment since acute and/or chronic pollution events, depending on
their location and magnitude, could alter the genetic structure of the population through localized
mortality events, and also could result in reduced recruitment. Also, climate changes and regime
shifts are could impact spawning success since a shift toward colder waters favors recruitment and
survival of Atka mackerel. Conversely, warmer waters are potentially adverse.

¢ Cumulative Effect is possible for the spatial/temporal concentration; however, the significance of
the effect is unknown.

Change in Prey Availability

¢ Internal Effect of the FMP. Although the MSST cannot be estimated for GOA Atka mackerel, due
to the low proportion of fish found in the diet of Atka mackerel, it is presumed that FMP 2.1 will not
impact prey availability for BSAI Atka mackerel and the impact to the prey availability effect is
determined to be insignificant.

e Persistent Past Effects. While lingering population level effects on the invertebrate prey of Atka
mackerel from past foreign, state, and domestic fisheries, and the effects of EVOS on these species,
are not expected, past climate changes and regime shifts are likely to have had lingering effects (both
beneficial and adverse) on Atka mackerel prey species (see Section 3.5.1.4).

¢ Reasonably Foreseeable Future External Effects of climate changes and regime shifts on Atka
mackerel prey species could be either beneficial or adverse depending on the direction of change.
Marine pollution has also been identified as a reasonably future external contributing factor since
acute and/or chronic pollution events could reduce prey availability or prey quality and thus
jeopardize the stocks ability to sustain itself above its MSST.
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e Cumulative Effects are identified for prey availability; however, the effect is unknown since the
direction of external effects is unknown.

Change in Habitat Suitability

Internal Effect of the FMP. As the MSST cannot be estimated for GOA Atka mackerel which are
in Tier 6, the significance of the habitat suitability effects are also unknown under FMP 2.1.

e Persistent Past Effects on habitat suitability identified for GOA Atka mackerel stocks include past
foreign, JV, and domestic fisheries, EVOS, and climate changes and regime shifts (see Section
3.5.1.4). Intense bottom trawling for Atka mackerel in the past fisheries likely disrupted habitat in
areas of the GOA. It is possible that some of these areas have not recovered from the intense efforts
(see Section 3.6).

¢ Reasonably Foreseeable Future External Effects Impacts on habitat from of the climate changes
and regime shifts on the GOA Atka mackerel could be either favorable or unfavorable depending
on the direction of change. Marine pollution has also been identified as a potential adverse
contributing factor since acute and/or chronic pollution events could cause habitat degradation and
may cause changes in spawning or rearing success.

e Cumulative Effects are identified for habitat suitability; however, its significance on the BSAI Atka
mackerel stock is unknown.

Summary of FMP 2.1 Cumulative Effects — GOA Atka Mackerel

While cumulative effects are identified for mortality, change in biomass, change in genetic structure of the
population, change in reproductive success, prey availability and change in habitat suitability, the
significance of the cumulative effects is determined to be unknown for the GOA Atka mackerel stock (Table
4.5-14).

Direct/Indirect Effects FMP 2.2

Model projections of future BSAI Atka mackerel catch and biomass levels under FMP 2.2 assume the
maximum permissible fishing mortality rate according to Amendment 56 ABC/OFL definitions.

GOA Atka mackerel are managed in Tier 6 because current estimates of total and spawning biomass are
unknown for GOA Atka mackerel. Age structured models were not available for evaluation of impacts for
the GOA, therefore model projections of future biomass levels were not produced.

Catch and Fishing Mortality

The average expected yield for BSAI Atka mackerel for the period 2003-2007 is 63,400 mt. The catch and
ABC values, which are equivalent in the projections, are expected to decrease through 2006. The average
fishing mortality imposed on the BSAI Atka mackerel stock in 2002 is 0.251. Model projections show this
value will increase to 0.447 in 2003, decrease to 0.387 by 2005, then increase to 0.406 in 2007. Overall, the
projections show a 62 percent increase in the average fishing mortality rate from 2002 to 2007. These values
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are well below the F,,;, proxy value of 0.564 which is the rate associated with the OFL (Table H.4-17 of
Appendix H).

Projections of GOA Atka mackerel under FMP 2.2 indicate that catches will likely average 300 mt through
2007 (Table H.4-38 of Appendix H). Annual changes in the GOA Atka mackerel catches reflect shifts in
catches of other species which catch Atka mackerel as bycatch (e.g. Pacific ocean perch, pollock, northern
rockfish, and Pacific cod).

Total Biomass

Total (ages 1-15+) biomass of BSAI Atka mackerel at the start 0£2002 is estimated to be 480,000 mt. Model
projections of future total BSAI total biomasses are shown in Table H.4-17 of Appendix H. Under FMP 2.2,
model projections indicate that total BSAI Atka mackerel is expected to decline to a value of 412,000 mt by
2005, then increase to a value of 442,000 mt by 2007, with a 2003-2007 average value of 432,000 mt.
Overall, the projections show an 8 percent decrease in total biomass from 2002 to 2007 under FMP 2.2.

GOA Atka mackerel are managed in Tier 6 because current estimates of total and spawning biomass are
unknown for GOA Atka mackerel. Therefore, model projections of future biomass levels are also
unpredictable.

Spawning Biomass

Female spawning biomass of BSAI Atka mackerel at the start of 2002 is estimated at 118,500 mt. Model
projections of future BSAI spawning biomasses are shown in Table H.4-17 of Appendix H. Under FMP 2.2,
model projections indicate that BSAI spawning biomass is expected to decline to a value of 77,700 mt by
2005, then increase to a value of 87,600 mt by 2007, with a 2003-2007 average value of 87,600 mt. Overall,
the projections show a 26 percent decrease in female spawning biomass from 2002 to 2007 under FMP 2.2.
Projected spawning biomass dips slightly below the proxy BMSY value of 77,800 mt in 2005, but otherwise
exceeds the B,s, value for the projection years 2003-2007.

GOA Atka mackerel are managed in Tier 6 because current estimates of total and spawning biomass are
unknown for GOA Atka mackerel. Therefore, model projections of future biomass levels are also
unpredictable.

Spatial/Temporal Concentration of Fishing Mortality

Under FMP 2.2, the current network of spatial/temporal closed areas is in place. The closures designated
in the Steller sea lion protection measures probably have the largest impact relative to Atka mackerel.

The directed fishery for Atka mackerel is prosecuted by catcher-processor bottom trawlers. The patterns of
the fishery generally reflect the behavior of the species in that the fishery is highly localized, occurring in
the same few locations each year, at depths that typically range between 100 and 200 m. The localized
pattern of fishing for Atka mackerel apparently does not affect fishing success from one year to the next since
local populations in the Aleutians appear to be replenished by immigration and recruitment. In addition,
management measures would be in place which have the effect of spreading out the harvest in time and
space. The overall BSAI TAC would be allocated to three management areas (western, central, and Bering
Sea/eastern Aleutians). The regional TACs would be further allocated to two seasons and there would be
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limits to the amount of catch that can be taken inside of Steller sea lion critical habitat. Because Steller sea
lion critical habitat overlaps significantly with Atka mackerel habitat, these measures provide protection to
Atka mackerel by reducing the risk of localized depletion through effort limitations and reductions. The
temporal/spatial concentration of the catch under FMP 2.2 does not appear to affect the sustainability of the
stock either through changes in the genetic structure of the population or changes in reproductive success,
as measured by the ability of the stock to maintain itself about its MSST.

Status Determination

Model projections of future catches of BSAI Atka mackerel are below the OFL in all years under FMP 2.2
(Table H.4-17 of Appendix H). Female spawning biomass is above B,s,, (Bysy proxy) in 2003-2004 and
2006-2007. Female spawning biomass dips slightly below B;;,, in 2005, but rebuilds to the B,;,, level by the
following year, therefore the BSAI Atka mackerel stock is determined to be above its MSST and is not
overfished under FMP 2.2.

GOA Atka mackerel are in Tier 6 and its MSST is unknown; therefore a status determination cannot be
made.

Age and Size Composition

Under FMP 2.2, the mean age of BSAI Atka mackerel in 2007, as computed in model projections, is 2.73
years. This compares with a mean age in the equilibrium unfished BSAI stock of 3.82 years. Note that the
mean ages and sizes actually observed in 2007 (as opposed to the model projections of mean age in 2007)
will be driven largely by the strengths of incoming recruitments during the intervening years. The selectivity
of the fishery has cumulative impacts on the age composition due to fishing mortality, and the current
composition is also the result of its being a fished population with a greater than 30-year catch history. In
the short term however, the impacts of the current fishing mortality levels on the stock would be
overshadowed by the magnitude of incoming year classes, which in turn are highly dependent on
environmental conditions. The cumulative long-term impacts of the fishing mortality rates could cause a
shift in the age and size compositions.

The level of catch of GOA Atka mackerel is low and projected to remain at a low level, therefore, it is
unlikely that the age and size compositions would change in the future under FMP 2.2. Changes in the age
and size compositions of GOA Atka mackerel are more likely driven by variation in recruitment than to the
effects of fishing.

Sex Ratio

A 50:50 sex ratio is assumed for the BSAI Atka mackerel stock assessment and model projections. It is
unknown what the true population sex ratio is, and what change, if any, would occur in the future. The
current population sex ratio of GOA Atka mackerel is unknown. The true GOA population sex ratio, and

what changes, if any, would occur in the future is unknown.

Habitat Suitability

Because Steller sea lion critical habitat overlaps significantly with Atka mackerel habitat, Steller sea lion
protection measures may provide habitat protection for Atka mackerel through effort limitations and
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reductions. The level of habitat disturbance caused by the fishery under FMP 2.2, is not likely to affect the
sustainability of the stock as measured by the ability of the stock to maintain itself above its MSST.

Predator/Prey Relationships

The trophic interactions of Atka mackerel are governed by a complex web of indirect interactions which are
currently difficult to quantify. Information is insufficientto conclude that existing trophic interactions would
undergo significant qualitative change during the next five years under FMP 2.2. In a study conducted by
Yang (1996), more than 90 percent of the total stomach contents weight of Atka mackerel in the study was
made up of invertebrates, with less than 10 percent made up of fish. Based on the low proportion of fish
found in the diet of Atka mackerel, it is presumed that FMP 2.2 will not impact prey availability for BSAI
and GOA Atka mackerel.

Summary of Effects of FMP 2.2 — Atka Mackerel

The criteria used to estimate the significance of impacts of the FMPs on the BSAI and GOA stock of Atka
mackerel are outlined in Section 4.1.1.1. The direct indirect effects table (Tables 4.5-11 and 4.5-12)
summarizes the effects of FMP 2.2 on BSAI and GOA Atka mackerel. The ratings of conditionally
significant (either positive or negative) are not applicable in this analysis as the model projections yielded
results that were deemed either significant (positive or negative), insignificant, or unknown.

The ratings use the overfishing mortality rate (F,, ) and the MSST for the fishing mortality effect and the
MSST for all other effects, as a basis for the positive or negative impacts of FMP 2.2. Because the mean
projected BSAI Atka mackerel fishing mortality rates are below the overfishing mortality rate, and the
spawning stock is above its MSST in each of the projection years (2003-2007), the fishing mortality effect
is Insignificant for FMP 2.2 (Tables 4.5-11 and 4.5-12). As noted above, the BSAI Atka mackerel stock is
determined to be above its MSST under FMP 2.2. Thus, for all other effects, it was determined that FMP 2.2
did not jeopardize the ability of the BSAI Atka mackerel stock to sustain itself at or above its MSST,
therefore the effects were insignificant (Tables 4.5-11 and 4.5-12).

Relative to the comparative baseline, under FMP 2.2, the BSAI Atka mackerel stock is not overfished.
Spawning biomass declines through 2005, after which biomass increases. Long-term projections (10 and
20 year projections) of spawning biomass show a very stable trend in biomass after 2007, with levels similar
to the 2007 level of 87,600 mt.

The fishing mortality rate and the MSST for GOA Atka mackerel is unknown, thus the effect of fishing
mortality is unknown under FMP 2.2 (Table 4.5-12). As the MSST cannot be estimated for GOA Atka
mackerel which are in Tier 6, the significance of the spatial temporal concentration and habitat suitability
effects are also unknown under FMP 2.2 (Tables 4.5-11 and 4.5-12). Although the MSST cannot be
estimated for GOA Atka mackerel, due to the low proportion of fish found in the diet of Atka mackerel, it
is presumed that FMP 2.2 will not impact prey availability for BSAI Atka mackerel and the impact to the
prey availability effect is determined to be insignificant (Tables 4.5-11 and 4.5-12).

Relative to the comparative baseline, under FMP 2.2, the GOA Atka mackerel stock is likely to remain at
a low abundance under continued low exploitation as a bycatch fishery only.
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Cumulative Effects FMP 2.2 — BSAI Atka Mackerel

Mortality

¢ Internal Effect of the FMP. The effect of fishing mortality on the BSAI Atka mackerel stock is
insignificant under FMP 2.2 (see Section 4.6.1.4). The average fishing mortality imposed on the
BSAI Atka mackerel stock in 2002 is 0.251. Model projections show this value will increase to 0.447
in 2003, decrease to 0.387 by 2005, then increase to 0.406 in 2007. Overall, the projections show
a 62 percent increase in the average fishing mortality rate from 2002 to 2007. These values are well
below the F, s, proxy value of 0.564 which is the rate associated with the OFL.

e Persistent Past Effects of the foreign, JV, and domestic fisheries are not expected for the BSAI
Atka mackerel stock. While large removals of Atka mackerel did occur in the past, there does not
appear to be a lingering effect on the BSAI Atka mackerel populations (see Section 3.5.1.4).

¢ Reasonably Foreseeable Future External Effects. Marine pollutionhas been identified as the only
external event that could cause effects on the BSAI Atka mackerel population. Climate changes and
regime shifts are not identified as being contributors to Atka mackerel mortality.

¢ Cumulative Effect under FMP 2.2 is identified for mortality of BSAI Atka mackerel, but the effect
is judged to be insignificant. Atka mackerel are fished at less than the OFL and are above the
minimum stock size. The combined effect of internal removals and removals due to reasonably
foreseeable external events is not expected to jeopardize the capacity of the stock to produce MSY
on a continuing basis.

Change in Biomass

¢ Internal Effect of the FMP. Change in biomass of the BSAI Atka mackerel stock is expected to be
insignificant under FMP 2.2 (see Direct/Indirect Effects).

¢ Persistent Past Effects. While past large removals of Atka mackerel and other past effects on
biomass have been identified (see Section 3.5.1.4), these do not appear to have had a lingering effect
on the ability of the stock to sustain itself above the MSST.

¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1 in the BSAI, marine
pollution is identified as having a reasonably foreseeable potential adverse contribution to change
in biomass, and climate changes and regime shifts are not identified as being contributors to Atka
mackerel mortality, and therefore would not directly affect biomass.

e Cumulative Effect for change in biomass is identified; however, the effect is insignificant since the
combination of internal and external factors is not expected to sufficiently reduce the Atka mackerel
biomass such that the ability of the stock to maintain itself at or above MSST is jeopardized.
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Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effect of the FMP. The temporal/spatial concentration of the catch under the FMP does
not appear to affect the sustainability of the stock either through changes in the genetic structure of
the population or changes in reproductive success, as measured by the ability of the stock to maintain
itself about its MSST and the impact is judged insignificant (see Direct/Indirect Effects).

¢ Persistent Past Effects. As discussed for FMP 2.1, past foreign, JV, and domestic fisheries are
found to have had lingering effects on the spatial/temporal distribution of the fish. Also, since past
fisheries, could have had a beneficial effect on Atka mackerel recruitment by reducing the adult Atka
mackerel biomass, lingering beneficial effects are identified for change in reproductive success. In
addition, past commercial whalingand sealing also removed large predators of Atka mackerel adding
to the potential for reproductive success of the stock. Lingering past effects are also identified due
to Climate Changes and Regime Shifts (see Section 3.5.1.4).

¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1, marine pollution
could contribute adversely to genetic changes and reduced recruitment, and climate changes and
regime shifts could have potential beneficial or potential adverse effects on Atka mackerel
reproductive success.

¢ Cumulative Effect is possible for the spatial/temporal concentration; however, the effect is
insignificant since the combination of internal and external factors is not expected to sufficiently
alter the genetic structure or the reproductive success of the population such that the ability of the
stock to maintain itself at or above MSST is jeopardized.

Change in Prey Availability

¢ Internal Effect of the FMP. Any predation mediated impacts of FMP 2.2 would be governed by
acomplex web of direct and indirect interactions which are difficult to quantify. However, the effect
is judged insignificant (see Direct/Indirect Effects).

¢ Persistent Past Effects. While lingering population level effects from past foreign and domestic
fisheries catch and bycatch of Atka mackerel prey species are not expected, past climate changes and
regime shifts are likely to have had lingering effects (both beneficial and adverse) on Atka mackerel
prey species (see Section 3.5.1.4).

¢ Reasonably Foreseeable Future External Effects. Asdescribed forFMP 2.1, climate changes and
regime shifts could have potential beneficial or potential adverse effects on Atka mackerel
reproductive success. Marine pollution has been identified as a reasonably future adverse
contributing factor.

e Cumulative Effects are identified for prey availability; however, the effect is insignificant since the
combination of internal and external removals of prey species is not expected to decrease prey
availability such that the Atka mackerel stock is unable to sustain itself at or above MSST.
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Change in Habitat Suitability

¢ Internal Effect of the FMP. The level of habitat disturbance caused by the fishery under FMP 2.2,
does not appear to affect the sustainability of the stock as measured by the ability of the stock to
maintain itself above its MSST, and the effect is judged insignificant (see Direct/Indirect Effects).

¢ Persistent Past Effects identified for BSAI Atka mackerel stocks include past foreign, JV, and
domestic fisheries, and climate changes and regime shifts (see Section 3.5.1.4) Intense bottom
trawling for Atka mackerel in the past fisheries likely disrupted habitat in areas of the BSAIL. It is
possible that some of these areas have not recovered from the intense efforts (see Section 3.6).

¢ Reasonably Foreseeable Future External Effects. As discussed under FMP 2.1, impacts on
habitat from the climate changes and regime shifts could be either beneficial or adverse. Marine
pollution has been identified as a potential adverse contributing factor.

e Cumulative Effect is identified for habitat suitability; however, its significance on the BSAI Atka
mackerel stock is insignificant since the combination of internal and external habitat disturbance
factors is not expected to lead to a detectable change in spawning or rearing success such that the
ability of the Atka mackerel stock to sustain itself at or above MSST is jeopardized.

Summary of Cumulative Effects FMP 2.2 — BSAI Atka Mackerel

While cumulative effects are identified for mortality, change in biomass, change in genetic structure of the
population, change in reproductive success change in prey availability, and change in habitat suitability, they
are determined to be insignificant for the BSAI Atka mackerel stock (Table 4.5-13).

FMP 2.2 - GOA Atka Mackerel

GOA Atka mackerel are managed in Tier 6 because current estimates of total and spawning biomass are
unknown for GOA Atka mackerel. Age structured models were not available for evaluation of impacts for
the GOA, therefore model projections of future biomass levels were not produced. Therefore, the internal
effects of the FMP are unknown for all categories with the exception of prey availability. The external past
and reasonably foreseeable future effects are also the same as those discussed for FMP2.1 (see above). Since
all of the direct/indirect effects on mortality, change in biomass, spatial/temporal concentration of catch, and
habitat suitability are unknown, the cumulative effects on GOA Atka mackerel for these categories is also
unknown (Table 4.5-14). The internal effect of change in prey availability is insignificant (see above), but
the cumulative effect for this category is also unknown since the direction of the external effects is unknown.

4.6.1.5 Yellowfin Sole and Shallow Water Flatfish Alternative 2 Analysis

Numerous fishery management actions have been implemented that affect the yellowfin sole fisheries in the
BSALI These actions are described in more detail in Section 3.5.1.5 of this SEIS. Yellowfin sole is managed
as its own stock under the BSAI groundfish FMP under the Tier 3 management category, thus MSSTs are
defined for these species by the National Standard Guidelines.

Eight flatfish species inhabit shallow waters and are managed in the shallow water flatfish assemblage in the
GOA. They include: northern and southern rock sole, yellowfin sole, starry flounder, butter sole, English
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sole, Alaska plaice and sand sole. Survey results from 2001 indicate that over half of the estimated biomass
(54 percent) of this assemblage are northern and southern rock sole. The shallow water group is managed
as a Tier 5 species in the GOA (Turnock et al. 2001b).

External effects associated with the Alternative 2, FMP 2.1 and FMP 2.2, are depicted on Tables 4.5-17 and
4.5-18. For further information regarding persistent past effects listed below in the text and in these tables
(see Section 3.5.1.5).

Direct/Indirect Effects FMP 2.1 — BSAI Yellowfin Sole
Total Biomass

The total biomass of yellowfin sole at the start of 2002 is estimated to be 1,552,000 mt. Model projections
of future total BSAI biomass estimates are shown in Table H.4-4 of Appendix H. Under FMP 2.1, model
projections indicate that the total BSAI biomass is expected to decline more than 12 percent of the 2002
value to 1,361,000 mt by 2007, with a 2003-2007 average value of 1,435,000 mt.

Spawning Biomass

Spawning biomass of female yellowfin sole at the start of 2002 is estimated to be 450,700 mt. Model
projections of future yellowfin sole spawning biomass estimates are shown in Table H.4-4 of Appendix H
and Figure H.4-3 of Appendix H. Under FMP 2.1, model projections indicate that female spawning biomass
is expected to decline more than 25 percent of the 2002 value to 337,100 mt by 2007, with a 2003-2007
average value of 386,700 mt. Projected female spawning biomass is estimated to remain above the BMSY
proxy value of 336,900 mt by the end of the five year projection.

Fishing Mortality

The average annual fishing mortality imposed on the yellowfin sole stock in 2002 is 0.064. Model
projections show this value will increase each year starting in 2004 endingat 0.138 in 2007. Under this FMP
fishing mortality is at, but does not exceed, the F,,q, proxy value in 2007 (Table H.4-4 of Appendix H).

Spatial/Temporal Concentration of Fishing Mortality
The spatial/temporal characteristics of the annual BSAlyellowfin sole harvest could be affected under FMP
2.1 if harvesters chose to fish in the areas which were formerly closed (Walrus Island, Red King crab savings

area, etc.), or areas they previously avoided due to high bycatch rates.

Status Determination

Model projections of future catches of BSAI yellowfin sole are at (but do not exceed) the OFLs in 2003-2007
under FMP 2.1. Female spawning biomass is above the MSST level in 2003-2007, as it was in the 2002
baseline year.
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Age and Size Composition

Under FMP 2.1, the mean age of the BSAI yellowfin sole stock in 2008, as computed in model projections
(Table H.4-4 of Appendix H), is 5.9 years. This compares with a mean age in the equilibrium unfished BSAI
stock of 8.0 years. Note that the mean ages and sizes actually observed in 2008 (as opposed to the model
projections of mean age in 2008) will be driven largely by the strengths of incoming recruitments during the
intervening years.

Sex Ratio

The sex ratio of yellowfin sole in the BSAIis assumed to be 50:50. No information is available to suggest
that this would change under FMP 2.1.

Habitat-Mediated Impacts

Any habitat mediated impacts of FMP 2.1 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change during the next five years under this FMP.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.1 on yellowfin sole would be
governed by a complex web of indirect interactions which are currently difficult to quantify. Information
is insufficient to conclude that existing trophic interactions would undergo significant qualitative change
during the next five years under FMP 2.1.

Summary of Effects of FMP 2.1 — BSAI Yellowfin Sole

Table 4.5-15 summarizes the effects of FMP 2.1 on BSAI yellowfin sole. The rating of conditionally
significant (either positive or negative) is not applicable in this analysis as the model projections yielded
results that were determined either significant (positive or negative), insignificant, or unknown.

The ratings utilize FOFL and the MSST as a basis for positive or negative impacts on fishing mortality and
changes in reproductive success for each FMP. A thorough description of the rationale for the MSST can
be found in the National Standard Guidelines 50 CFR Part 600 (FR Vol. 63, No. 84, 24212-24237). Under
FMP 2.1, the spawning stock biomass of BSAI yellowfin sole is expected to be above the MSST throughout
the five year projection. Since the fishing mortality rate does not exceed FOFL and the stock is projected
to remain above the MSST, the expected changes under this FMP are not substantial enough to expect that
the genetic diversity or the reproductive success of the spawning stocks would change under the new
management regime. Thus, the indirect and direct effects under this FMP are considered insignificant.

Relative to the 2002 comparative baseline, the yellowfin sole stock is projected to continue to not be
overfished under this FMP. The 20 year projection indicates that the female spawning stock is expected to
decline until 2010 to below B,,s, levels and will increase thereafter through the end of the projection to about
the B,sy level in 2023.
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Cumulative Effects Analysis FMP 2.1 — BSAI Yellowfin Sole

Mortality

e Internal Effects of the FMP. The effect of fishing mortality on the BSAI yellowfin sole is rated as
insignificant under FMP 2.1 (see Direct/Indirect Effects).

e No Persistent Past Effects have been identified for fishing mortality in the BSAI yellowfin sole
stock.

¢ Reasonably Foreseeable Future External Effects on mortality are indicated due to potential
adverse contributions of marine pollution since acute and/or chronic pollution events could cause
yellowfin sole mortality. Climate changes and regime shifts are considered non-contributing factors
since it is unlikely that the change in water temperatures would be of sufficient magnitude to result
in mortality of yellowfin sole.

e Cumulative Effect is possible for mortality of BSAI yellowfin sole, but is rated as insignificant.
Fishing mortality at projected levels are at, but do not exceed the OFL for this stock. The combined
effect of internal removals and removals due to reasonably foreseeable future external events is
unlikely to jeopardize the capacity of the stock to produce MSY on a continuing basis.

Change in Biomass Level

e Internal Effect of the FMP. It is not expected that FMP 2.1 will result in an insignificant effect
on yellowfin (see Section 4.6.1.5).

¢ No Persistent Past Effects have been identified for fishing mortality in the BSAI yellowfin sole
stock.

¢ Reasonably Foreseeable Future External Effects on mortality are indicated due to the potential
adverse contributions of marine pollution since acute and/or chronic pollution events could cause
yellowfin sole mortality. Climate changes and regime shifts have also been identified as having
potential beneficial or adverse contributions on the yellowfin sole biomass level. A strong Aleutian
Low and high water temperatures tend to favor recruitment whereas a weak Aleutian Low and cooler
water temperatures tend to result in weak recruitment. For more information on climate changes and
regime shifts (see Section 3.5.1.5 and 3.10).

¢ Cumulative Effect is possible for the change in biomass level of BSAI yellowfin sole, but is rated
as insignificant. Fishing mortality at projected levels are well below the OFL for this stock and the
spawning biomass is above the BMSY value. The combined effect of internal removals and
removals due to reasonably foreseeable future external events is unlikely to jeopardize the capacity
of the stock to sustain itself above the MSST.
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Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effect of the FMP. Under FMP 2.1 the effect of the spatial/temporal concentration of
catch is considered insignificant for the stock (see Direct/Indirect Effects).

e Persistent Past Effects are not identified for spatial/temporal concentration of BSAI yellowfin sole
catch.

¢ Reasonably Foreseeable Future External Effects on the reproductive success of yellowfin sole
due to climate changes and regime shifts are potentially beneficial or adverse as described above for
change in biomass. Marine pollution has also been identified as a potential adverse contribution
since acute and/or chronic pollution events could alter the genetic structure and/or the reproductive
success of BSAI yellowfin sole.

e Cumulative Effect is possible for the spatial/temporal concentration of the yellowfin sole catch;
however, these effects are ranked as insignificant. The spatial/temporal distribution of yellowfin
sole catch is not expected to change significantly. The combined effect of internal removals and
removals due to reasonably foreseeable external events is unlikely to sufficiently alter the genetic
structure or the reproductive success of the population such that the ability of the stock to maintain
itself at or above the MSST is jeopardized.

Change in Prey Availability

¢ Internal Effects of the FMP. Under FMP 2.1, the change in prey availability for the BSAI
yellowfin sole is ranked as insignificant (see Direct/Indirect Effects).

e Persistent Past Effects are identified for the change in prey availability of the BSAI yellowfin sole
stock and include climate changes and regime shifts. Crab and shrimp have shown variation in
abundance associated with changes in climate and water temperatures. However, studies on most
benthic invertebrates have not been conducted (see Section 3.5.1.5 and 3.10).

¢ Reasonably Foreseeable Future External Effects. As described for change in biomass, effects of
climate changes and regime shifts on the BSAI yellowfin sole stock are potentially beneficial or
adverse. Marine pollution has been identified as having a potential adverse contribution since acute
and/or chronic pollution events could reduce prey availability or prey quality and thus jeopardize
the stocks ability to sustain itself above its MSST.

e Cumulative Effects are identified for change in prey availability; however, these effects are
considered insignificant. The combination of internal and external removals of prey is not expected
to jeopardize the ability of the stock to sustain itself above the MSST.
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Change in Habitat Suitability

¢ Internal Effects of the FMP. Under FMP 2.1, the change in habitat suitability for the BSAI
yellowfin sole is ranked as insignificant (see Direct/Indirect Effects).

¢ Persistent Past Effects identified for BSAI yellowfin sole include climate changes and regime
shifts. Inthe past, when the Aleutian Low was strong and water temperatures warm, catch tended
to be dominated by flatfish species, implying increased recruitment. In contrast, when the Aleutian
Low was weak and water temperatures cooler, catch tended to be dominated by shrimp. Persistent
past effects of the foreign, JV, and domestic fisheries gear impacts are described in Section 3.5.1.5
and Section 3.6.

¢ Reasonably Foreseeable Future External Effects. As described for change in biomass, climate
changes and regime shifts on the BSAI yellowfin sole stock are potentially beneficial or adverse.
Marine pollution has also been identified as a potential adverse contribution since acute and/or
chronic pollution events could cause habitat degradation and may cause changes in spawning or
rearing success.

¢ Cumulative Effects are identified for BSAI yellowfin sole habitat suitability; however, these effects
are considered insignificant. The combination of internal and external habitat disturbances are not
expected to lead to a detectable change in spawning or rearing success such that the ability of the
yellowfin sole stock to sustain itself at or above the MSST is jeopardized.

Summary of Cumulative Effects — BSAI Yellowfin Sole

Although cumulative effects have been identified for mortality, change in biomass level, change in genetic
structure, change in reproductive success, change in prey availability and change in habitat suitability, all
effects are determined to be insignificant for BSAI yellowfin sole (Table 4.5-17).

Direct/Indirect Effects FMP 2.1 — GOA Shallow Water Flatfish

Total Biomass and Spawning Biomass

Estimates of total and spawning biomass are not available for the GOA shallow water flatfish species.

Fishing Mortality

The catch of GOA shallow water flatfish in 2002 was estimated to be 6,800 mt. Model projections of future
catch are shown in Table H.4-27 of Appendix H. Under FMP 2.1, model projections indicate that the catch
is expected to decrease from the 2002 value to 1,200 mt in 2003 and then increase gradually to 1,400 mt in
2006 and 2007. The 2003-2007 average catch is 1,300 mt (20 percent of the 2002 catch).

Spatial/Temporal Concentration of Fishing Mortality

The spatial/temporal characteristics of the annual GOA shallow water flatfish harvest could be affected under
FMP 2.1 ifharvesters chose to fish in the areas which were formerly closed, or areas they previously avoided
due to high bycatch rates.
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Status Determination
The available information for flatfish species in the shallow water complex requires that they are classified
into either the Tier 4 or Tier 5 management category. As a result, no MSSTs are defined for these species

in the National Standard Guidelines. Therefore, it is not possible to determine their status.

Age and Size Composition

Age and size composition projections are not available for the GOA shallow water flatfish species.
Sex Ratio

The sex ratio of shallow water flatfish in the GOA is assumed to be 50:50. No information is available to
suggest that this would change under FMP 2.1.

Habitat-Mediated Impacts

Any habitat mediated impacts of FMP 2.1 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change during the next five years under this FMP.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.1 on shallow water flatfish
would be governed by a complex web of indirect interactions which are currently difficult to quantify.
Information is insufficient to conclude that existing trophic interactions would undergo significant qualitative
change during the next five years under FMP 2.1.

Summary of Effects of FMP 2.1 — GOA Shallow Water Flatfish

The direct and indirect effects of FMP 2.1 on GOA shallow water flatfish cannot be determined from the
MSST criteria used for stocks in Management Category Tiers 1-3. It is unknown what the estimate of female
spawning biomass of these stocks are over the five year projection and what level of fishing mortality
corresponds to the modeled catch estimated under this FMP (Table 4.5-16).

Cumulative Effects Analysis FMP 2.1 — GOA Shallow Water Flatfish

Mortality

¢ Internal Effects of the FMP. The effect of fishing mortality on the GOA shallow water flatfish is
rated as insignificant under FMP 2.1 (see Direct/Indirect Effects).

¢ Persistent Past Effects. Past JV and domestic fisheries have been identified as having lingering
past negative effects on the GOA shallow water flatfish complex (see Section 3.5.1.5).

¢ Reasonably Foreseeable Future External Effects on mortality are indicated due to potential
adverse contributions of marine pollution since acute and/or chronic pollution events could cause
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shallow water flatfish species mortality. Climate changes and regime shifts are considered
non-contributing factors since it is unlikely that the change in water temperatures would be of
sufficient magnitude to result in mortality of shallow water flatfish. The State of Alaska scallop
fishery is identified as a non-contributing factor since shallow water flatfish species bycatch is not
expected to occur in this fishery.

¢ Cumulative Effect is possible for mortality of GOA shallow water flatfish, but is rated as
insignificant. Fishing mortality at projected levels are well below the OFL for this stock. The
combined effect of internal removals and removals due to reasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock to maintain current population levels.

Change in Biomass

¢ Internal Effects of the FMP. Since the total and spawning biomass estimates for GOA shallow
water species is unavailable, the effects of FMP 2.1 on change in biomass is unknown.

e Persistent Past Effects. The pastJV and domestic fisheries are identified as having past lingering
negative effects on the biomass levels of GOA shallow water flatfish (see Section 3.5.1.5).

¢ Reasonably Foreseeable Future External Events on mortality are indicated due to the potential
adverse contributions of marine pollution since acute and/or chronic pollution events could cause
shallow water flatfish species mortality. Climate changes and regime shifts have also been identified
as having potential beneficial or adverse contributions on the shallow water flatfish species biomass
level. For more information on climate changes and regime shifts (see Sections 3.5.1.5 and 3.10).
The State of Alaska scallop fishery is identified as anon-contributing factor since bycatch of shallow
water flatfish species is not expected to occur in this fishery.

e Cumulative Effect is possible for change in biomass of GOA shallow water flatfish, but is rated as
unknown. Fishing mortality at projected levels are well below the OFL for this stock. It is unknown
if the combined effects of internal removals and removals are likely to jeopardize the capacity of the
stock to maintain current population levels.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

e Internal Effects of the FMP. The spatial/temporal distribution of the annual GOA shallow water
flatfish harvest could be affected under FMP 2.1if harvesters chose to fish in the areas which were
formerly closed, or areas they previously avoided due to high bycatch rates. However, little is known
about the spatial/temporal characteristics of GOA shallow water flatfish, therefore the effects of
FMP 2.1 are rated as unknown.

¢ No Persistent Past Effects have been identified for the change in genetic structure or the change
in reproductive success of GOA shallow water flatfish.
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¢ Reasonably Foreseeable Future External Effects on the reproductive success of shallow water
flatfish species due to climate changes and regime shifts are potential beneficial or adverse. Marine
pollution has also been identified as a potential adverse contribution, and th State of Alaska scallop
fishery has been identified as a non-contributing factor to the change in genetic structure and
reproductive success since bycatch of shallow water flatfish species is not expected to occur in this
fishery.

e Cumulative Effects is possible for change in genetic structure and reproductive success of GOA
shallow water flatfish, but are rated as unknown. It is unknown if the combined effects of internal
removals and removals due to reasonably foreseeable future external events are likely to jeopardize
the capacity of the stock to maintain current population levels.

Change in Prey Availability

¢ Internal Effects of the FMP. Under FMP 2.1, the change in prey availability for the GOA shallow
water flatfish is determined to be unknown (see Direct/Indirect Effects).

¢ Persistent Past Effects are identified for the change in prey availability of the GOA shallow water
flatfish stock complex and include climate changes and regime shifts. Crab and shrimp have shown
variation in abundance associated with changes in climate and water temperatures. However, studies
on most benthic invertebrates have not been conducted (see Sections 3.5.1.5 and 3.10).

¢ Reasonably Foreseeable Future External Effects of the climate changes and regime shifts on the
GOA shallow water flatfish stock complex are potential beneficial or adverse. Marine pollution has
also been identified as a potential adverse contribution. The State of Alaska scallop fishery is
identified as a non-contributing factor since bycatch of shallow water flatfish prey species is not
expected to occur in this fishery.

¢ Cumulative Effects for change in prey availability are unknown. The predation-mediated impacts
of FMP 2.1 on shallow water flatfish are governed by a complex web of indirect interactions which
are currently difficult to quantify.

Change in Habitat Suitability

¢ Internal Effects of the FMP. Under FMP 2.1, the change in habitat suitability for the GOA shallow
water flatfish complex is considered to be unknown (see Direct/Indirect Effects).

¢ Persistent Past Effects identified for GOA shallow water flatfish include climate changes and
regime shifts. Persistent past effects of the foreign, JV, and domestic fisheries gear impacts are
described in Section 3.5.1.5 and Section 3.6.

¢ Reasonably Foreseeable Future External Effects of the climate changes and regime shifts on the
GOA shallow water flatfish stock complex are potential beneficial or adverse. Marine pollution has
also been identified as a potential adverse contribution. The State of Alaska scallop fishery is also
identified as a potential adverse contributor to GOA shallow water flatfish habitat suitability (see
Section 3.6).
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¢ Cumulative Effects are identified for GOA shallow water flatfish habitat suitability; however, these
effects are unknown. It is unknown if the combination of internal and external habitat disturbances
will to lead to a detectable change in spawning or rearing success such that the ability of the GOA
shallow water flatfish stock to maintain current population levels is jeopardized.

Summary of Cumulative Effects — GOA Shallow Water Flatfish

Although cumulative effects have been identified for mortality, change in biomass level, change in genetic
structure, change in reproductive success, change in prey availability and change in habitat suitability, all
effects are unknown except for mortality. Mortality is identified as insignificant (Table 4.5-18).

Direct/Indirect Effects FMP 2.2 — BSAI Yellowfin Sole
Total Biomass

The total biomass of yellowfin sole at the start of 2002 is estimated to be 1,552,000 mt. Model projections
of future total BSAI biomass estimates are shown in Table H.4-4 of Appendix H. Under FMP 2.2, model
projections indicate that the total BSAI biomass is expected to decline about 8 percent of the 2002 value to
1,420,000 mt by 2007, with a 2003-2007 average value of 1,467,000 mt.

Spawning Biomass

Spawning biomass of female yellowfin sole at the start of 2002 is estimated to be 450,700 mt. Model
projections of future yellowfin sole spawning biomass estimates are shown in Table H.4-4 of Appendix H.
Under FMP 2.2, model projections indicate that female spawning biomass is expected to decline 19 percent
of the 2002 value to 364,900 mt by 2007, with a 2003-2007 average value of 402,500 mt. Projected female
spawning biomass is estimated to be above the B,,;, proxy value of 336,900 mt throughout the five year
projection.

Fishing Mortality

The average annual fishing mortality imposed on the yellowfin sole stock in 2002 is 0.064. Model
projections show this value will be 0.115 for 2003-2005 and decrease to 0.109 by 2007. This maximum
value under this FMP is less than the F,, ., proxy value of 0.138, the rate associated with the OFL (Table H.4-
4 of Appendix H).

Spatial/Temporal Concentration of Fishing Mortality

Since this FMP allows for setting PSC limits proportional to the abundance of the bycatch species, it is
possible that yellowfin sole fishers would spend less effort in bycatch avoidance in years where bycatch
species were abundant. Otherwise, the spatial/temporal characteristics of the annual BSAI yellowfin sole
harvest would not be affected under FMP 2.2.

Status Determination

Model projections of future catches of BSAIyellowfin sole are below the OFLs in all years under FMP 2.2.
The yellowfin sole stock is above the MSST in all 5 projected years as in the baseline year 2002.
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Age and Size Composition

Under FMP 2.2, the mean age of the BSAI yellowfin sole stock in 2008, as computed in model projections
(Table H.4-4 of Appendix H), is 6.1 years. This compares with a mean age in the equilibrium unfished BSAI
stock of 8.0 years. Note that the mean ages and sizes actually observed in 2008 (as opposed to the model
projections of mean age in 2008) will be driven largely by the strengths of incoming recruitments during the
intervening years.

Sex Ratio

The sex ratio of yellowfin sole in the BSAIis assumed to be 50:50. No information is available to suggest
that this would change under FMP 2.2.

Habitat-Mediated Impacts

Any habitat mediated impacts of FMP 2.2 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change during the next five years under this FMP.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.2 on yellowfin sole would be
governed by a complex web of indirect interactions which are currently difficult to quantify. Information
is insufficient to conclude that existing trophic interactions would undergo significant qualitative change
during the next five years under FMP 2.2.

Summary of Effects of FMP 2.2 — BSAI Yellowfin Sole

Table 4.5-15 summarizes the effects of FMP 2.2 on BSAI yellowfin sole. The rating of conditionally
significant (either positive or negative) is not applicable in this analysis as the model projections yielded
results that were determined either significant (positive or negative), insignificant, or unknown.

The ratings utilize F,;; and the MSST as a basis for positive or negative impacts of fishing mortality and
female spawning biomass for each FMP. A thorough description of the rationale for the MSST can be found
in the National Standard Guidelines 50 CFR Part 600 (FR Vol. 63, No. 84, 24212-24237). Under FMP 2.2,
the spawning stock biomass of BSAI yellowfin sole is expected to be above the MSST for all five years of
the projection. Since the fishing mortality rate does not exceed FOFL and the stock is expected to remain
above the MSST, the expected changes under this FMP are not substantial enough to expect that the genetic
diversity or the reproductive success of the spawning stocks would change under the new management
regime. Thus, the indirect and direct effects under this FMP are considered insignificant.

Relative to the 2002 comparative baseline, the yellowfin sole stock is projected to continue to not be
overfished under this FMP. The 20 year projection indicates that the female spawning stock is expected to
decline until 2010 to almost BMSY levels and will increase thereafter through the end of the projection to
the BABC abundance level in 2023.
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Cumulative Effects Analysis FMP 2.2 — BSAI Yellowfin Sole

Mortality

e Internal Effects of the FMP. The effect of fishing mortality on the BSAI yellowfin sole is rated as
insignificant under FMP 2.2 (see Direct/Indirect Effects).

e No Persistent Past Effects have been identified for fishing mortality in the BSAI yellowfin sole
stock.

¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1 on BSAI yellowfin
sole effects on mortality are indicated due to potential adverse contributions of marine pollution.
Climate changes and regime shifts are considered non-contributing factors.

¢ Cumulative Effect is possible for mortality of BSAI yellowfin sole, but is rated as insignificant.
Fishing mortality at projected levels are below the OFL for this stock. The combined effect of
internal removals and removals due to reasonably foreseeable future external events is unlikely to
jeopardize the capacity of the stock to produce MSY on a continuing basis.

Change in Biomass [evel

¢ Internal Effect of the FMP. It is not expected that FMP 2.2 will result in any significant adverse
impact to these stocks (see Direct/Indirect Effects).

¢ No Persistent Past Effects have been identified for fishing mortality in the BSAI yellowfin sole
stock.

¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1, effects on mortality
are indicated due to the potential adverse contributions of marine pollution. Climate changes and
regime shifts have also been identified as having potential beneficial or adverse contributions on the
yellowfin sole biomass level. For more information on climate changes and regime shifts (see
Section 3.5.1.5 and 3.10).

¢ Cumulative Effect is possible for the change in biomass level of BSAI yellowfin sole, but is rated
as insignificant. Fishing mortality at projected levels are well below the OFL for this stock and the
spawning biomass is above the BMSY value. The combined effect of internal removals and
removals due to reasonably foreseeable future external events is unlikely to jeopardize the capacity
of the stock to sustain itself above the MSST.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

e Internal Effect of the FMP. Under FMP 2.2 the effect of the spatial/temporal concentration of
catch is considered insignificant for the stock (see Direct/Indirect Effects).
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¢ No Persistent Past Effects are identified for spatial/temporal concentration of BSAI yellowfin sole
catch.

¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1, effects on the
reproductive success of yellowfin sole due to climate changes and regime shifts are potentially
beneficial or adverse. Marine pollution has also been identified as a potential adverse contribution.

e Cumulative Effect is possible for the spatial/temporal concentration of the yellowfin sole catch;
however, these effects are ranked as insignificant. The spatial/temporal distribution of yellowfin
sole catch is not expected to change significantly. The combined effect of internal removals and
removals due to reasonably foreseeable external events is unlikely to sufficiently alter the genetic
structure or the reproductive success of the population such that the ability of the stock to maintain
itself at or above the MSST is jeopardized.

Change in Prey Availability

e Internal Effects of the FMP. Under FMP 2.2, the change in prey availability for the BSAI
yellowfin sole is ranked as insignificant (see Direct/Indirect Effects).

¢ Persistent Past Effects are identified for the Change in Prey Availability of the BSAlyellowfin sole
stock and include climate changes and regime shifts. Crab and shrimp have shown variation in
abundance associated with changes in climate and water temperatures. However, studies on most
benthic invertebrates have not been conducted (see Sections 3.5.1.5 and 3.10).

¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1, effects of the
climate changes and regime shifts on the BSAI yellowfin sole stock are potentially beneficial or
adverse. Marine pollution has also been identified as having a potential adverse contribution.

e Cumulative Effects are identified for change in prey availability; however, these effects are
considered insignificant. The combination of internal and external removals of prey is not expected
to jeopardize the ability of the stock to sustain itself above the MSST.

Change in Habitat Suitability

¢ Internal Effects of the FMP. Under FMP 2.2, the change in habitat suitability for the BSAI
yellowfin sole is ranked as insignificant (see Direct/Indirect Effects).

¢ Persistent Past Effectsidentified for BSAlyellowfin sole include climate changes and regime shifts
as described for FMP 2.1. Persistent past effects of the foreign, JV, and domestic fisheries gear
impacts are described in Section 3.5.1.5 and Section 3.6.

¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1, effects of climate
changes and regime shifts on the BSAI yellowfin sole stock are potentially beneficial or adverse.
Marine pollution has also been identified as having a potential adverse contribution.
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e Cumulative Effects are identified for BSAlyellowfin sole habitat suitability; however, these effects
are considered insignificant. The combination of internal and external habitat disturbances are not
expected to lead to a detectable change in spawning or rearing success such that the ability of the
yellowfin sole stock to sustain itself at or above the MSST is jeopardized.

Summary of Cumulative Effects — BSAI Yellowfin Sole

Although cumulative effects have been identified for mortality, change in biomass level, change in genetic
structure, change in reproductive success, change in prey availability and change in habitat suitability, all
effects are determined to be insignificant for BSAI yellowfin sole (Table 4.5-17).

Direct/Indirect Effects FMP 2.2 — GOA Shallow Water Flatfish

Total Biomass and Spawning Biomass

Estimates of total and spawning biomass are not available for the GOA shallow water flatfish species.

Fishing Mortality

The catch of GOA shallow water flatfish in 2002 was estimated to be 6,800 mt. Model projections of future
catch are shown in Table H.4-27 of Appendix H. Under FMP 2.2, model projections indicate that the catch
is expected to decrease from 6,000 mt in 2003 to 5,000 mt in 2007. The 2003-2007 average catch is 5,600
mt.

Spatial/Temporal Concentration of Fishing Mortality

Since this FMP allows for setting PSC limits proportional to the abundance of the bycatch species, it is
possible that GOA shallow water flatfish fishers would spend less effort in bycatch avoidance in years where
bycatch species were abundant. Otherwise, the spatial/temporal characteristics of the annual GOA shallow
water flatfish harvest would not be affected under FMP 2.2 relative to the baseline year 2002.

Status Determination
The available information for flatfish species in the shallow water complex requires that they are classified
into either the Tier 4 or Tier 5 management category. As a result, no MSSTs are defined for these species

in the National Standard Guidelines. Therefore, it is not possible to determine their status.

Age and Size Composition

Age and size composition projections are not available for GOA shallow water flatfish species.
Sex Ratio

The sex ratio of shallow water flatfish in the GOA is assumed to be 50:50. No information is available to
suggest that this would change under FMP 2.2.
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Habitat-Mediated Impacts

Any habitat mediated impacts of FMP 2.2 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change during the next five years under this FMP.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.2 on shallow water flatfish
would be governed by a complex web of indirect interactions which are currently difficult to quantify.
Information is insufficient to conclude that existing trophic interactions would undergo significant qualitative
change during the next five years under FMP 2.2.

Summary of Effects of FMP 2.2 — GOA Shallow Water Flatfish

The direct and indirect effects of FMP 2.2 on GOA shallow water flatfish cannot be determined from the
MSST criteria used for stocks in Management Category Tiers 1-3. It is unknown what the estimate of female
spawning biomass of these stocks are over the five year projection and what level of fishing mortality
corresponds to the modeled catch estimated under this FMP (Table 4.5-16).

Cumulative Effects Analysis FMP 2.2 — GOA Shallow Water Flatfish

Mortality

¢ Internal Effects of the FMP. The effect of fishing mortality on the GOA shallow water flatfish is
rated as insignificant under FMP 2.2 (see Direct/Indirect Effects).

e Persistent Past Effects. Past JV and domestic fisheries have been identified as having lingering
past negative effects on the GOA shallow water flatfish complex (see Section 3.5.1.5).

¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1 for GOA shallow
water flatfish, effects on mortality are indicated due to potential adverse contributions of marine
pollution. Climate changes and regime shifts and the State of Alaska scallop fishery are identified
as a non-contributing factor.

e Cumulative Effect is possible for mortality of GOA shallow water flatfish, but is rated as
insignificant. Fishing mortality at projected levels are well below the OFL for this stock. The
combined effect of internal removals and removals due to reasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock to maintain current population levels.

Change in Biomass

¢ Internal Effects of the FMP. Since the total and spawning biomass estimates for GOA shallow
water species is unavailable, the effects of FMP 2.2 on change in biomass is unknown.

¢ President Past Effects. The pastJV and domestic fisheries are identified as having past lingering
negative effects on the biomass levels of GOA shallow water flatfish (see Section 3.5.1.5).
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¢ Reasonably Foreseeable Future External Events. As described for FMP 2.1, effects on mortality
are indicated due to the potential adverse contributions of marine pollution. Climate changes and
regime shifts have also been identified as having potential beneficial or adverse contributions, and
the State of Alaska scallop fishery is identified as a non-contributing factor.

¢ Cumulative Effect is possible for change in biomass of GOA shallow water flatfish, but is rated as
unknown. Fishing mortality at projected levels are well below the OFL for this stock. It is unknown
if the combined effects of internal removals and removals are likely to jeopardize the capacity of the
stock to maintain current population levels.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effects of the FMP. The spatial/temporal distribution of the annual GOA shallow water
flatfish harvest could be affected under FMP 2.2 if fishers choose to spend less effort in bycatch
avoidance in years where bycatch species were abundant. Since little is known about the
spatial/temporal characteristics of GOA shallow water flatfish, the effects of FMP 2.2 are rated as
unknown.

¢ No President Past Effects have been identified for the change in genetic structure or the change in
reproductive success of GOA shallow water flatfish.

¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1, effects on the
reproductive success of shallow water flatfish species due to climate changes and regime shifts are
potentially beneficial or adverse. Marine pollution has been identified as having a potential adverse
contribution, and the State of Alaska scallop fishery has been identified as a non-contributing factor.

e Cumulative Effects is possible for change in genetic structure and reproductive success of GOA
shallow water flatfish, but are rated as unknown. It is unknown if the combined effects of internal
removals and removals due to reasonably foreseeable future external events are likely to jeopardize
the capacity of the stock to maintain current population levels.

Change in Prey Availability

¢ Internal Effects of the FMP. Under FMP 2.2, the change in prey availability for the GOA shallow
water flatfish is determined to be unknown (see Direct/Indirect Effects).

¢ Persistent Past Effects are identified for the change in prey availability of the GOA shallow water
flatfish stock complex and include climate changes and regime shifts as described for FMP 2.1 (see
Sections 3.5.1.5 and 3.10).

¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1, the effect of climate
changes and regime shifts on the GOA shallow water flatfish stock complex are potentially
beneficial or adverse. Marine pollution has been identified as having a potential adverse
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contribution. The State of Alaska scallop fishery is identified as a non-contributing factor since
bycatch of shallow water flatfish prey species is not expected to occur in this fishery.

¢ Cumulative Effects for change in prey availability are unknown. The predation-mediated impacts
of FMP 2.2 on shallow water flatfish are governed by a complex web of indirect interactions which
are currently difficult to quantify.

Change in Habitat Suitability

¢ Internal Effects of the FMP. Under FMP 2.2, the change in habitat suitability for the GOA shallow
water flatfish complex is considered to be unknown (see Direct/Indirect Effects).

e Persistent Past Effects identified for GOA shallow water flatfish include climate changes and
regime shifts as described for FMP 2.1.

¢ Reasonably Foreseeable Future External Effects. As discussed for FMP 2.1, effects of climate
changes and regime shifts on the GOA shallow water flatfish stock complex are potentially
beneficial or adverse. Marine pollution has been identified as having a potential adverse
contribution. The State of Alaska scallop fishery is also identified as a potential adverse contributor
to GOA shallow water flatfish habitat suitability (see Section 3.6).

¢ Cumulative Effects are identified for GO A shallow water flatfish habitat suitability; however, these
effects are unknown. It is unknown if the combination of internal and external habitat disturbances
will to lead to a detectable change in spawning or rearing success such that the ability of the GOA
shallow water flatfish stock to maintain current population levels is jeopardized.

Summary of Cumulative Effects — GOA Shallow Water Flatfish

Although cumulative effects have been identified for mortality, change in biomass level, change in genetic
structure, change in reproductive success, change in prey availability and change in habitat suitability, all
effects are unknown except for mortality. Mortality has been identified as insignificant (Table 4.5-18).

4.6.1.6 Bering Sea/Aleutian Islands Rock Sole Alternative 2 Analysis

BSALI rock sole is described in more detail in Section 3.5.1.6 of this Programmatic SEIS. Rock sole is
managed as its own stock under the BSAI Groundfish FMP under the Tier 3 management category, thus
MSSTs are defined for these species.

Direct/Indirect Effects of FMP 2.1 — BSAI Rock Sole

Total Biomass

The total biomass of rock sole at the start of 2002 is estimated to be 970,000 mt. Model projections of future
total BSAI biomass estimates are shown in Table H.4-7 of Appendix H. Under FMP 2.1, model projections

indicate that the total BSAI biomass is expected to decline 30 percent of the 2002 value to 680,000 mt by
2007, with a 2003-2007 average value of 764,000 mt.
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Spawning Biomass

Spawning biomass of female rock sole at the start of 2002 is estimated to be 331,000 mt. Model projections
of future rock sole spawning biomass estimates are shown in Table H.4-7 and Figure H.4-6 of Appendix H.
Under FMP 2.1, model projections indicate that female spawning biomass is expected to decline 47 percent
of the 2002 value to 176,400 mt by 2007, with a 2003-2007 average value of 237,500 mt. Projected female
spawning biomass is estimated to remain above the B, s, proxy value of 136,700 mt throughout the five year
projection.

Fishing Mortality

The average annual fishing mortality imposed on the rock sole stock in 2002 is 0.055. Model projections
show this value will increase each year reaching 0.126 in 2007. These values are above the F,,, proxy value,
the rate associated with the OFL (Table H.4-7 of Appendix H).

Spatial/Temporal Concentration of Fishing Mortality
The spatial/temporal characteristics of the annual BSAI rock sole harvest could be affected under FMP 2.1
if harvesters chose to fish in the areas which were formerly closed (Walrus Island, red king crab savings area,

etc.) or areas where they avoided because of high bycatch.

Status Determination

Model projections of future catches indicate that the fishing mortality rate does not exceed the OFL and that
female spawning stock size of BSAIrock sole are above the MSST levels in 2003-2007 under FMP 2.1. The
rock sole stock is also above the MSST level in 2002 baseline year.

Age and Size Composition

Under FMP 2.1, the mean age of the BSAI rock sole stock in 2008, as computed in model projections (Table
H.4-7 of Appendix H), is 4.4 years. This compares with a mean age in the equilibrium unfished BSAI stock
of 5.9 years. Note that the mean ages and sizes actually observed in 2008 (as opposed to the model
projections of mean age in 2008) will be driven largely by the strengths of incoming recruitments during the
intervening years.

Sex Ratio

The sex ratio of rock sole in the BSAI is assumed to be 50:50. No information is available to suggest that
this would change under FMP 2.1.

Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.1 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change during the next five years under this FMP.

SEPTEMBER 2003 CHAPTER 4 - DRAFT PROGRAMMATIC SEIS

4.6-78



Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.1 on rock sole would be
governed by a complex web of indirect interactions which are currently difficult to quantify. Information
is insufficient to conclude that existing trophic interactions would undergo significant qualitative change
during the next five years under FMP 2.1.

Summary of Effects of FMP 2.1 — BSAI Rock Sole

Under FMP 2.1, the spawning stock biomass of BSAI rock sole is expected to be above the MSST. Since
the F,;, is not exceed and the female spawning stock is currently above the MSST, the expected changes
under this FMP are not substantial enough to expect that the genetic diversity or the reproductive success
of the spawning stocks would change under the new management regime. Thus, the indirect and direct
effects under this FMP are considered insignificant (Table 4.5-19).

Relative to the 2002 comparative baseline, the rock sole stock is projected to continue to not be overfished
under this FMP. The 20 year projection (Figure H.4-6 of Appendix H) indicates that the female spawning
stock is expected to decline until 2010 to B,,s, levels and will increase thereafter through the end of the
projection in 2023.

Cumulative Effects Analysis of FMP 2.1 — BSAI Rock Sole

Mortality

¢ Internal Effects of the FMP. As stated in the direct/indirect effects section, the effect of fishing
mortality on the BSAI rock sole is rated as insignificant under FMP 2.1.

¢ Persistent Past Effects have not been identified for fishing mortality in the BSAI rock sole stock.

¢ Reasonably Foreseeable Future External Effects on mortality are indicated due to potential
adverse effects of marine pollution since acute and/or chronic pollution events could cause rock sole
mortality. Climate changes and regime shifts are considered non-contributing factors since it is
unlikely that the change in water temperatures would be of sufficient magnitude to result in mortality
of rock sole.

e Cumulative Effect. A cumulative effect is possible for mortality of BSAI rock sole, and is rated
as insignificant. Fishing mortality at projected levels are well below the OFL for this stock. The
combined effect of internal removals and removals due to reasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock to produce MSY on a continuing basis.

Change in Biomass [evel

¢ Internal Effects of the FMP. As stated in the direct/indirect effects section, the effects of the
fisheries on BSAI rock sole biomass is insignificant.

¢ Persistent Past Effects have not been identified for fishing mortality in the BSAI rock sole stock.
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¢ Reasonably Foreseeable Future External Effects on change in biomass level are indicated due to
the potential adverse effects of marine pollution since acute and/or chronic pollution events could
cause rock sole mortality. Climate changes and regime shifts have also been identified as having
potential beneficial or adverse effects on the rock sole biomass level. A strong Aleutian Low and
high water temperatures tend to favor recruitment whereas a weak Aleutian Low and cooler water
temperatures tend to result in weak recruitment. For more information on climate changes and
regime shifts see Sections 3.5.1.6 and 3.10.

¢ Cumulative Effect. A cumulative effect is possible for the change in biomass level of BSAI rock
sole, and is rated as insignificant. The spawning biomass is above the B, s, value for all years. The
combined effect of internal removals and removals due to reasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock to sustain itself above the MSST.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effects of the FMP. As stated in the direct/indirect effects section, the effect of the
spatial/temporal concentration of catch is considered insignificant for the stock.

e Persistent Past Effects are not identified for the change in genetic structure of the BSAI rock sole.
Climate changes and regime shifts have been identified as having a persistent past effect on the
reproductive success of BSAl rock sole. Climate changes and regime shifts and corresponding water
temperature variation could effect prey availability and habitat suitability, which in combination
could effect the reproductive success of the rock sole stock.

¢ Reasonably Foreseeable Future External Effects on the reproductive success of rock sole due to
climate changes and regime shifts are potential beneficial or adverse. Marine pollution has also been
identified as a potential adverse effect since acute and/or chronic pollution events could alter the
genetic structure and/or the reproductive success of BSAI rock sole.

e Cumulative Effect is possible for the spatial/temporal concentration of the rock sole catch, and is
ranked as insignificant. The spatial/temporal distribution of rock sole catch is not expected to
change significantly. The combined effect of internal removals and removals due to Reasonably
foreseeable external events is unlikely to sufficiently alter the genetic structure or the reproductive
success of the population such that the ability of the stock to maintain itself at or above the MSST
is jeopardized.

Change in Prey Availability

e Internal Effects of the FMP. As stated in the direct/indirect effects section, the change in prey
availability for the BSAI rock sole is ranked as insignificant.

e Persistent Past Effects include climate changes and regime shifts. Climate changes and regime
shifts and corresponding water temperature variation do effect the availability of some forage species
(i.e. capelin); however, studies on benthic invertebrates have not been conducted.

SEPTEMBER 2003 CHAPTER 4 - DRAFT PROGRAMMATIC SEIS

4.6-80



¢ Reasonably Foreseeable Future External Effects of the climate changes and regime shifts on the
BSAI rock sole stock are potential beneficial or adverse. Marine pollution has also been identified
as a potential adverse effect since acute and/or chronic pollution events could reduce prey
availability or prey quality and thus jeopardize the stocks ability to sustain itself above its MSST.

¢ Cumulative Effect. A cumulative effect is identified for change in prey availability; however, this
is considered insignificant. The combination of internal and external removals of prey is not

expected to jeopardize the ability of the stock to sustain itself above the MSST.

Change in Habitat Suitability

¢ Internal Effects of the FMP. As stated in the direct/indirect effects section, the change in habitat
suitability for the BSAI rock sole is ranked as insignificant.

¢ Persistent Past Effects identified for BSAI rock sole include climate changes and regime shifts.
Persistent past effects of the foreign, JV, and domestic fisheries are described in Section 3.5.1.6.

¢ Reasonably Foreseeable Future External Effects of the climate changes and regime shifts on the
BSAI rock sole stock are potential beneficial or adverse. Marine pollution has also been identified
as a potential adverse effect since acute and/or chronic pollution events could cause habitat
degradation and may cause changes in spawning or rearing success.

¢ Cumulative Effect. A cumulative effect is identified for BSAI rock sole habitat suitability, and is
considered insignificant. The combination of internal and external habitat disturbances are not
expected to lead to a detectable change in spawning or rearing success such that the ability of the
rock sole stock to sustain itself at or above the MSST is jeopardized.

Summary of Cumulative Effects — BSAI Rock Sole

Cumulative effects have been identified for mortality, change in biomass level, change in genetic structure,
change in reproductive success, change in prey availability and change in habitat suitability. All the
cumulative effects are determined to be insignificant to the BSAI rock sole (Table 4.5-19).

Direct/Indirect Effects of FMP 2.2 — BSAI Rock Sole
Total Biomass

The total biomass of rock sole at the start of 2002 is estimated to be 970,000 mt. Model projections of future
total BSAI biomass estimates are shown in Table H.4-7 of Appendix H. Under FMP 2.2, model projections
indicate that the total BSAI biomass is expected to decline about 33 percent of the 2002 value to 645,000 mt
by 2007, with a 2003-2007 average value of 744,000 mt.

Spawning Biomass

Spawning biomass of female rock sole at the start of 2002 is estimated to be 331,000 mt. Model projections
of future rock sole spawning biomass estimates are shown in Table H.4-7 of Appendix H. Under FMP 2.2,
model projections indicate that female spawning biomass is expected to decline 51 percent of the 2002 value
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to 161,300 mt by 2007, with a 2003-2007 average value of 229,000 mt. Projected female spawning biomass
is estimated to be above the B,,, proxy value of 136,700 mt throughout the five year projection.

Fishing Mortality
The average annual fishing mortality imposed on the rock sole stock in 2002 is 0.064. Model projections

show this value will steadily increase to 0.161 by 2007. This maximum value under this FMP is less than
the F,,5y proxy value of 0.21, the rate associated with the OFL (Table H.4-7 of Appendix H).

Spatial/Temporal Concentration of Fishing Mortality

The spatial/temporal characteristics of the annual BSAI rock sole harvest could be affected under FMP 2.2
if managers adopt PSC limits proportional to the abundance levels of the bycatch species. However, it isnot
known how this would effect future fishing behavior in terms of avoidance of bycatch species.

Status Determination

Model projections of future catches of BSAI rock sole are below the OFLs in all years under FMP 2.2 and
the female spawning biomass is above MSST. The rock sole stock is above the MSST level in 2002.

Age and Size Composition

Under FMP 2.2, the mean age of the BSAI rock sole stock in 2008, as computed in model projections (Table
H.4-7 of Appendix H), is 4.6 years. This compares with a mean age in the equilibrium unfished BSAI stock
of 5.9 years. Note that the mean ages and sizes actually observed in 2008 (as opposed to the model
projections of mean age in 2008) will be driven largely by the strengths of incoming recruitments during the
intervening years.

Sex Ratio

The sex ratio of rock sole in the BSAI is assumed to be 50:50. No information is available to suggest that
this would change under FMP 2.2.

Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.2 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change during the next five years under this FMP.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.2 on rock sole would be
governed by a complex web of indirect interactions which are currently difficult to quantify. Information
is insufficient to conclude that existing trophic interactions would undergo significant qualitative change
during the next five years under FMP 2.2.
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Summary of Effects of FMP 2.1 — BSAI Rock Sole

Under FMP 2.2, the spawning stock biomass of BSAI rock sole is expected to be above the MSST through
2007. Since the fishing mortality rate does not exceed F,;; and the female spawning stock size is currently
above the MSST, the expected changes under this FMP are not substantial enough to expect that the genetic
diversity or the reproductive success of the spawning stocks would change under the new management
regime. Thus, the indirect and direct effects under this FMP are considered insignificant (Table 4.5-20).

Relative to the 2002 comparative baseline, the rock sole stock is projected to continue to not be overfished
under this FMP. The 20 year projection indicates that the female spawning stock is expected to decline until
2010. Beginning in 2009 it will be below the B, level for three years before increasing to the end of the
projection in 2003, exceeding the B, level in 2015.

Cumulative Effects Analysis of FMP 2.2 — BSAI Rock Sole

Mortality

« Internal Effects of the FMP. As stated in the direct/indirect effects section, the effect of fishing
mortality on the BSAI rock sole is rated as insignificant under FMP 2.2.

¢ Persistent Past Effects have not been identified for fishing mortality in the BSAI rock sole stock.

¢ Reasonably Foreseeable Future External Effects on mortality are the same as those described
under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is possible for mortality of BSAI rock sole, and is rated
as insignificant. Fishing mortality at projected levels are well below the OFL for this stock. The
combined effect of internal removals and removals due to reasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock to produce MSY on a continuing basis.

Change in Biomass Level

¢ Internal Effects of the FMP. As stated in the direct/indirect effects section, the effects of the
fisheries on BSAI rock sole biomass is insignificant.

¢ Persistent Past Effects have not been identified for fishing mortality in the BSAI rock sole stock.

¢ Reasonably Foreseeable Future External Effects on change in biomass level are the same as those
described under FMP 2.1.

e Cumulative Effect. A cumulative effect is possible for the change in biomass level of BSAI rock
sole, and is rated as insignificant. The spawning biomass is above the B, s, value for all years. The
combined effect of internal removals and removals due to reasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock to sustain itself above the MSST.
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Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effects of the FMP. As stated in the direct/indirect effects section, the effect of the
spatial/temporal concentration of catch is considered insignificant for the stock.

e Persistent Past Effects identified for the change in genetic structure and reproductive success of
the BSAI rock sole are the same as those described under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the reproductive success and genetic structure
of rock sole are the same as those described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is possible for the spatial/temporal concentration of the
rock sole catch, and is ranked as insignificant. The spatial/temporal distribution of rock sole catch
is not expected to change significantly. The combined effect of internal removals and removals due
to reasonably foreseeable external events is unlikely to sufficiently alter the genetic structure or the
reproductive success of the population such that the ability of the stock to maintain itself at or above
the MSST is jeopardized.

Change in Prey Availability

¢ Internal Effects of the FMP. As stated in the direct/indirect effects section, the change in prey
availability for the BSAI rock sole is ranked as insignificant.

¢ Persistent Past Effects for BSAI rock sole prey availability are the same as those described under
FMP 2.1.

¢ Reasonably Foreseeable Future External Effects for BSAlrock sole prey availability are the same
as those described under FMP 2.1.

¢ Cumulative Effects. A cumulative effect is identified for change in prey availability, and is
considered insignificant. The combination of internal and external removals of prey is not expected
to jeopardize the ability of the stock to sustain itself above the MSST.

Change in Habitat Suitability

¢ Internal Effects of the FMP. As stated in the direct/indirect effects section, the change in habitat
suitability for the BSAI rock sole is ranked as insignificant.

e Persistent Past Effects identified for BSAI rock sole habitat suitability are the same as those
described under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects for BSAI rock sole habitat suitability are the
same as those described under FMP 2.1.
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e Cumulative Effect. A cumulative effect is identified for BSAI rock sole habitat suitability, and is
considered insignificant. The combination of internal and external habitat disturbances are not
expected to lead to a detectable change in spawning or rearing success such that the ability of the
rock sole stock to sustain itself at or above the MSST is jeopardized.

Summary of Cumulative Effects — BSAI Rock Sole

Cumulative effects have been identified for mortality, change in biomass level, change in genetic structure,
change in reproductive success, change in prey availability and change in habitat suitability. All the
cumulative effects are determined to be insignificant to the BSAI rock sole (Table 4.5-20).

4.6.1.7 Bering Sea/Aleutian Islands and Gulf of Alaska Flathead Sole Alternative 2 Analysis

BSAI and GOA flathead sole are described in more detail in Section 3.5.1.7 of this Programmatic SEIS.
Flathead sole is managed as its own stock under the BSAI groundfish FMP under the Tier 3 management
category, thus MSSTs are defined for these species. Beginning in 2002, flathead sole were managed
independent of the other flatfish complex in the GOA and is evaluated under Tier 4.

Direct/Indirect Effects of FMP 2.1 — BSAI Flathead Sole
Total Biomass

Total biomass of BSAI flathead sole at the start of 2003 is estimated to be 513,000 mt. Model projections
of future total BSAI flathead sole biomass are shown in Table H.4-8 of Appendix H. Under FMP 2.1,
model projections indicate that BSAI biomass is expected to decrease to a value of 454,000 mt in 2007, with
a 2003-2007 average value of 475,000 mt.

Spawning Biomass

Spawning biomass of BSAI flathead sole at the start of 2003 is estimated to be 229,400 mt. Model
projections of future total BSAI flathead sole biomass are shown in Table H.4-8 and Figure H.4-7 of
Appendix H. Under FMP 2.1, model projections indicate that BSAI flathead sole biomass is expected to
decrease to a value of 146,300 mt in 2007. The projected average biomass from 2003-2007 is 185,600 mt.

Fishing Mortality

The projected fishing mortality imposed on the BSAI flathead sole stock is 0.11 in 2003, and increases to
0.1451in 2007. The proportion of spawner biomass per recruit conserved under these fishing mortality rates
is 63 percent in 2003 and decreases to 57 percent in 2007, with an average of 60 percent from 2003-2007
(Table H.4-8 of Appendix H).

Spatial/Temporal Concentration of Fishing Mortality

FMP 2.1 involves the resumption of fishing in a number of areas currently closed, and these areas are largely
in the EBS. The projected average harvest from 2003-2008 increased to 35,300 mt, due largely to increased
catch in the directed flathead sole fishery (13,960 mt, 40 percent) and the Pacific cod trawl fishery (14,320
mt, 41 percent).
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Status Determination

Under FMP 2.1, the ABC is set equal to the OFL, removing the buffer between these two harvest regulations.
Model projections of future catches of BSAI flathead sole are below the OFL level from 2003 to 2008.

Age and Size Composition

Under FMP 2.1, the mean age of the BSAI flathead sole stock in 2008, as computed in model projections,
is 4.02 years. This compares with a mean age in the equilibrium unfished stock of 5.39 years.

Sex Ratio

The sex ratio of BSAI flathead sole is assumed to be 50:50. No information is available to suggest that this
would change under FMP 2.1.

Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.1 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change under this FMP 2.1.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.1 would be governed by a
complex web of direct and indirect interactions which are difficult to quantify. Information is insufficient
to conclude that trophic interactions would undergo significant qualitative change under FMP 2.1.

Summary of Effects of FMP 2.1 — BSAI Flathead Sole

Although the ABC and OFL levels for flathead sole are equivalent under FMP 2.1, the F,;;, is not reduced
for lower stock sizes, and the harvest of flathead sole under FMP 2.1 is increased relative to recent levels,
the fishing rates on flathead sole do not exceed the F,,, reference point and are within accepted scientific
standards based on studies of population dynamics and estimates of natural variation of recruitment. Thus,
the direct and indirect effects of FMP 2.1 on flathead sole are considered insignificant (Table 4.5-21).

Relative to the 2002 comparative baseline, the flathead sole stock is projected to continue to not be
overfished under this FMP. The twenty year projection (Figure H.4-7 of Appendix H) indicates that the
female spawning stock expected to decrease until 2010 at which time it will be begin to steadily increase
throughout the end of the projection. The female spawning stock is estimated to remain above B,
throughout the projection.

Direct/Indirect Effects of FMP 2.1 — GOA Flathead Sole

Total and Spawning Biomass

Estimates of total and spawning biomass are currently unavailable for this species.
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Fishing Mortality

The catch of GOA flathead sole in 2002 was estimated to be 2,000 mt. Model projections of future catch
are shown in Table H.4-28 of Appendix H. Under FMP 2.1, model projections indicate that the catch is
expected to decrease to 1,600 mt in 2003 and slowly increase to 2,400 in 2006 and 2007. The 2003-2007
average catch is estimated at 2,100 mt.

Spatial/Temporal Concentration of Fishing Mortality
The spatial/temporal characteristics of the GOA flathead sole harvest could be affected under FMP 2.1 if
harvesters chose to fish in the areas which were formerly closed, or areas they previously avoided due to high

bycatch rates.

Status Determination

The available information GOA flathead sole requires that they are classified into the Tier 4 management
category. Asaresult,no MSSTs are defined for these species. Therefore, it is not possible to determine their
status.

Age and Size Composition

Age and size composition estimates are currently unavailable for this species.
Sex Ratio

The sex ratio of flathead sole in the GOA is assumed to be 50:50. No information is available to suggest that
this would change under FMP 2.1.

Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.1 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change during the next five years under this FMP.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.1 on flathead sole would be
governed by a complex web of indirect interactions which are currently difficult to quantify. Information
is insufficient to conclude that existing trophic interactions would undergo significant qualitative change
during the next five years under FMP 2.1.

Summary of Effects of FMP 2.1 — GOA Flathead Sole

The direct and indirect effects of FMP 2.1 on GOA flathead sole cannot be determined from the MSST
criteria used for stocks in Management Category Tiers 1-3. It is unknown what the estimate of female
spawning biomass of these stocks are over the five year projection and what level of fishing mortality
corresponds to the modeled catch estimated under this FMP (Table 4.5-22).
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Cumulative Effects Analysis of FMP 2.1 — BSAI Flathead Sole

Mortality

e Internal Effects of the FMP. The effect of fishing mortality on the BSAI flathead sole is rated as
insignificant under FMP 2.1.

e Persistent Past Effects have not been identified for fishing mortality in the BSAI flathead sole
stock.

¢ Reasonably Foreseeable Future External Effects on mortality are indicated due to potential
adverse effects of marine pollution since acute and/or chronic pollution events could cause flathead
sole mortality. Climate changes and regime shifts are considered non-contributing factors since it
is unlikely that the change in water temperatures would be of sufficient magnitude to result in
mortality of flathead sole.

¢ Cumulative Effect. A cumulative effect is possible for mortality of BSAI flathead sole, and is rated
as insignificant. Fishing mortality at projected levels are well below the OFL for this stock. The
combined effect of internal removals and removals due to reasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock to produce MSY on a continuing basis.

Change in Biomass Level

¢ Internal Effects of the FMP. As stated in the direct/indirect effects section, the effect of the
fisheries on BSAI flathead sole biomass is insignificant.

¢ Persistent Past Effects have not been identified for fishing mortality in the BSAI flathead sole
stock.

¢ Reasonably Foreseeable Future External Effects on change in biomass level are indicated due to
the potential adverse effects of marine pollution since acute and/or chronic pollution events could
cause flathead sole mortality. Climate changes and regime shifts have also been identified as having
potential beneficial or adverse effects on the flathead sole biomass level. A strong Aleutian Low and
high water temperatures tend to favor recruitment whereas a weak Aleutian Low and cooler water
temperatures tend to result in weak recruitment. For more information on climate changes and
regime shifts see Sections 3.5.1.7 and 3.10.

¢ Cumulative Effect. A cumulative effect is possible for the change in biomass level of BSAI
flathead sole, but is rated as insignificant. Fishing mortality at projected levels are well below the
OFL for this stock and the spawning biomass is above the B,,s, value. The combined effect of
internal removals and removals due to reasonably foreseeable future external events is unlikely to
jeopardize the capacity of the stock to sustain itself above the MSST.
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Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effects of the FMP. Under FMP 2.1 the effect of the spatial/temporal concentration of
catch is considered insignificant for the stock.

e Persistent Past Effects are not identified for spatial/temporal concentration of BSAI flathead sole
catch.

¢ Reasonably Foreseeable Future External Effects on the reproductive success of flathead sole due
to climate changes and regime shifts are potential beneficial or adverse. Marine pollution has also
been identified as a potential adverse effect since acute and/or chronic pollution events could alter
the genetic structure and/or the reproductive success of BSAI flathead sole.

e Cumulative Effect. A cumulative effect is possible for the spatial/temporal concentration of the
flathead sole catch, and is ranked as insignificant. The spatial/temporal distribution of flathead sole
catch is not expected to change significantly. The combined effect of internal removals and
removals due to reasonably foreseeable external events is unlikely to sufficiently alter the genetic
structure or the reproductive success of the population such that the ability of the stock to maintain
itself at or above the MSST is jeopardized.

Change in Prey Availability

¢ Internal Effects of the FMP. Under FMP 2.1, the change in prey availability for the BSAI flathead
sole is ranked as insignificant.

e Persistent Past Effects are not identified for the change in prey availability of the BSAI flathead
sole stock.

¢ Reasonably Foreseeable Future External Effects of the climate changes and regime shifts on the
BSALI flathead sole stock are potential beneficial or adverse. Marine pollution has also been
identified as a potential adverse effect since acute and/or chronic pollution events could reduce prey
availability or prey quality and thus jeopardize the stocks ability to sustain itself above its MSST.

¢ Cumulative Effect. A cumulative effect is identified for change in prey availability, and is
considered insignificant. The combination of internal and external removals of prey is not expected
to jeopardize the ability of the stock to sustain itself above the MSST.

Change in Habitat Suitability

¢ Internal Effects of the FMP. Under FMP 2.1, the change in habitat suitability for the BSAI
flathead sole is ranked as insignificant.

e Persistent Past Effects identified for BSAI flathead sole include climate changes and regime shifts.
Persistent past effects of the foreign, JV, and domestic fisheries are described in Section 3.5.1.7.
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¢ Reasonably Foreseeable Future External Effects of the climate changes and regime shifts on the
BSALI flathead sole stock are potential beneficial or adverse. Marine pollution has also been
identified as a potential adverse effect since acute and/or chronic pollution events could cause habitat
degradation and may cause changes in spawning or rearing success.

¢ Cumulative Effect. A cumulative effectis identified for BSAI flathead sole habitat suitability, and
is considered insignificant. The combination of internal and external habitat disturbances are not
expected to lead to a detectable change in spawning or rearing success such that the ability of the
flathead sole stock to sustain itself at or above the MSST is jeopardized.

Summary of Cumulative Effects — BSAI Flathead Sole

Cumulative effects have been identified for mortality, change in biomass level, change in genetic structure,
change in reproductive success, change in prey availability and change in habitat suitability. All the
cumulative effects are determined to be insignificant to the BSAI flathead sole (Table 4.5-23).

Cumulative Effects Analysis of FMP 2.1 — GOA Flathead Sole

Mortality

¢ Internal Effects of the FMP. The effect of fishing mortality on the GOA flathead sole is rated as
insignificant under FMP 2.1.

e Persistent Past Effects have been identified for fishing mortality in the GOA flathead sole stock
and include past JV and domestic fisheries. Removals by these fisheries have had a lingering
negative effect on GOA flathead sole (see Section 3.5.1.7).

¢ Reasonably Foreseeable Future External Effects on mortality are indicated due to potential
adverse effects of marine pollution since acute and/or chronic pollution events could cause flathead
sole mortality. Climate changes and regime shifts are considered non-contributing factors since it
is unlikely that the change in water temperatures would be of sufficient magnitude to result in
mortality of flathead sole. The State of Alaska scallop fishery has also been identified as a
non-contributing factor since GOA flathead sole bycatch is not expected in this fishery.

¢ Cumulative Effect. A cumulative effectis possible for mortality of GOA flathead sole, and is rated
as insignificant. Fishing mortality at projected levels are well below the OFL for this stock. The
combined effect of internal removals and removals due to reasonable foreseeable future external
events is unlikely to jeopardize the capacity of the stock to maintain current population levels.

Change in Biomass [evel

¢ Internal Effects of the FMP. Under FMP 2.1, the change in biomass level is rated as unknown
since MSST is unable to be determined at this time.
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e Persistent Past Effects have been identified for fishing mortality in the GOA flathead sole stock
and include past JV and domestic fisheries. Large removals of flathead sole by these fisheries is
determined to have had a lingering effect on the GOA flathead sole stock (see Section 3.5.1.7).

¢ Reasonably Foreseeable Future External Effects on change in biomass level are indicated due to
the potential adverse effects of marine pollution since acute and/or chronic pollution events could
cause flathead sole mortality. Climate changes and regime shifts have also been identified as having
potential beneficial or adverse effects on the flathead sole biomass level. For more information on
climate changes and regime shifts see Sections 3.5.1.7 and 3.10. The State of Alaska scallop fishery
is identified as a non-contributing factor for change in biomass level since flathead sole bycatch is
not expected to occur in this fishery.

¢ Cumulative Effect. A cumulative effect is possible for the change in biomass level of GOA
flathead sole, but is unknown. The MSST is not able to be determined and the total and spawning
biomass estimates are currently unavailable. It is unknown whether the combined effect of internal
and external removals are likely to jeopardize the capacity of the stock to maintain current
population levels.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population

—  Change in Reproductive Success

¢ Internal Effects of the FMP. Under FMP 2.1 the effect of the spatial/temporal concentration of
catch is unknown since the MSST is unable to be determined.

¢ Persistent Past Effects are not identified for the change in genetic structure of the GOA flathead
sole stock. However, climate changes and regime shifts have been identified as having a positive
or negative effect on GOA flathead sole reproductive success see Section 3.5.1.7 for more
information on the effects of climate changes and regime shifts.

¢ Reasonably Foreseeable Future External Effects on the reproductive success of flathead sole due
to climate changes and regime shifts are potential beneficial or adverse. Marine pollution has also
been identified as a potential adverse effect since acute and/or chronic pollution events could alter
the genetic structure and/or the reproductive success of GOA flathead sole. The State of Alaska
scallop fishery has been identified as a non-contributing factor to change in genetic structure and
change in reproductive success since GOA flathead sole bycatch is not expected to occur in this
fishery.

¢ Cumulative Effect. A cumulative effect is possible for the spatial/temporal concentration of the
flathead sole catch; however, this effect is unknown. It is unknown whether the combined effect of
internal and external removals are likely to sufficiently alter the genetic structure or the reproductive
success of the population such that the ability of the stock to maintain current population levels is
jeopardized.
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Change in Prey Availability

¢ Internal Effects of the FMP. Under FMP 2.1, the change in prey availability for the GOA flathead
sole is unknown.

¢ Persistent Past Effects are identified for the change in prey availability of the GOA flathead sole
stock and include climate changes and regime shifts. For more information on the effects of climate
changes and regime shifts on the GOA flathead sole stock see Section 3.5.1.7.

¢ Reasonably Foreseeable Future External Effects of the climate changes and regime shifts on the
GOA flathead sole stock are potential beneficial or adverse. Marine pollution has also been
identified as a potential adverse effect since acute and/or chronic pollution events could reduce prey
availability or prey quality and thus jeopardize the stocks ability to sustain itself above its MSST.
The State of Alaska scallop fishery is identified as a potential adverse contributor to GOA flathead
sole prey availability. The State of Alaska scallop fishery gear could impact flathead sole benthic
prey availability and/or quality.

¢ Cumulative Effect. A cumulative effect is identified for change in prey availability; however, this
effect is unknown. It is unknown whether the combination of internal and external removals of prey

is expected to jeopardize the ability of the stock to sustain itself at current population levels.

Change in Habitat Suitability

¢ Internal Effects of the FMP. Under FMP 2.1, the change in habitat suitability for the GOA flathead
sole is unknown.

¢ Persistent Past Effects identified for GOA flathead sole include climate changes and regime shifts.
Persistent past effects of the foreign, JV, and domestic fisheries are described in Section 3.5.1.7.

¢ Reasonably Foreseeable Future External Effects of the climate changes and regime shifts on the
GOA flathead sole stock are potential beneficial or adverse. Marine pollution has also been
identified as a potential adverse effect since acute and/or chronic pollution events could cause habitat
degradation and may cause changes in spawning or rearing success. The State of Alaska scallop
fishery is identified as a potential adverse contributor to GOA flathead sole habitat suitability. For
information on the effects of fishery gear on EFH see Section 3.6.

e Cumulative Effect. A cumulative effect is identified for GOA flathead sole habitat suitability;
however, this effect is unknown. It is unknown whether the combination of internal and external
habitat disturbances are expected to lead to a detectable change in spawning or rearing success such
that the ability of the flathead sole stock to sustain itself at current population levels.

Summary of Cumulative Effects — GOA Flathead Sole

Cumulative effects have been identified for mortality, change in biomass level, change in genetic structure,
change in reproductive success, change in prey availability and change in habitat suitability; however, all
effects except for mortality are unknown. Mortality has been identified as insignificant (Table 4.5-24).
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Direct/Indirect Effects of FMP 2.2 — BSAI Flathead Sole
Total Biomass

Total biomass of BSAI flathead sole at the start of 2003 is estimated to be 513,000 mt. Model projections
of future total BSAI flathead sole biomass are shown in Table H.4-8 of Appendix H. Under FMP 2.2, model
projections indicate that BSAI flathead sole biomass is expected to decrease to a value of 477,000 mt in
2008, with a 2003-2008 average value of 485,000 mt.

Spawning Biomass

Spawning biomass of BSAI flathead sole at the start of 2003 is estimated to be 229,700 mt. Model
projections of future total BSAI flathead sole biomass are shown in Table H.4-8 of Appendix H. Under FMP
2.2, model projections indicate that BSAI flathead sole biomass is expected to decrease to a value 0£ 149,200
mt in 2008, with a 2003-2008 average value of 187,100 mt.

Fishing Mortality

The projected fishing mortality imposed on the BSAI flathead sole stock is approximately 0.099 in 2003,
increasing to 0.156 in 2008. The proportion of spawner biomass per recruit conserved under these fishing
mortality rates is 66 percent in 2003, increasing to 76 percent in 2005, and decreases to 57 percent in 2008,
with an average of 67 percent from 2003-2008 (Table H.4-8 of Appendix H).

Spatial/Temporal Concentration of Fishing Mortality
The average projected catch from 2003-2008 is 19,200 mt, of which 6,700 mt (34 percent) occurred in the
EBS shelf flathead sole fishery with the remaining harvest divided approximately evenly between the

yellowfin sole, rock sole, Pacific cod, and walleye pollock fisheries.

Status Determination

Under FMP 2.2, the ABC is set lower than the OFL, creating a buffer between these two harvest regulations.
Model projections of future catches of BSAI flathead sole are below ABC and OFL levels from 2003 to
2008.

Age and Size Composition

Under FMP 2.2, the mean age of the BSAI flathead sole stock in 2008, as computed in model projections
(Table H.4-8 of Appendix H), is 4.38 years. This compares with a mean age in the equilibrium unfished
stock of 5.39 years.

Sex Ratio

The sex ratio of BSAI flathead sole is assumed to be 50:50. No information is available to suggest that this
would change under FMP 2.2.
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Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.2 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change under this FMP 2.2.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.2 would be governed by a
complex web of direct and indirect interactions which are difficult to quantify. Information is insufficient
to conclude that trophic interactions would undergo significant qualitative change under FMP 2.2.

Summary of Effects of FMP 2.2 — BSAI Flathead Sole

Because the BSAI flathead sole are fished at less than the ABC and are above the minimum stock size
threshold, the direct and indirect effects under FMP 2.2 are considered insignificant. Fishing rates are lower
than accepted scientific standards based on studies of population dynamics and estimates of natural variation
of recruitment. Under these considerations, the spatial/temporal distribution of catch should have no
significant direct impact on stock productivity (Table 4.5-21).

Relative to the 2002 comparative baseline, the flathead sole stock is projected to continue to not be
overfished under this FMP. The twenty year projection indicates that the female spawning stock expected
to decrease until 2009 at which time it will be begin to steadily increase throughout the end of the projection.
The female spawning stock is estimated to remain above B, ;. throughout the projection.

Cumulative Effects Analysis of FMP 2.1 — GOA Flathead Sole

Total and Spawning Biomass

Estimates of total and spawning biomass are currently unavailable for this species.

Fishing Mortality

The catch of GOA flathead sole in 2002 was estimated to be 2,000 mt. Model projections of future catch
are shown in Table H.4-28 of Appendix H. Under FMP 2.2, model projections indicate that the catch is
expected to decrease to 1,600 mt in the first two years of the projections and then be at 1,500 mt in the last
two years. The 2003-2007 average catch is 1,600 mt (80 percent of the 2002 catch).

The average annual fishing mortality imposed on the flathead sole stock in 2002 is 0.055. Model projections

show this value will increase to 0.137 in 2007. These values are well below the F,;s, proxy value of 0.21,
the rate associated with the OFL.

Spatial/Temporal Concentration of Fishing Mortality

Since this FMP allows for setting PSC limits proportional to the abundance of the bycatch species, it is
possible that GOA flathead sole fishers would spend less effort in bycatch avoidance in years where bycatch
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species were abundant. Otherwise, the spatial/temporal characteristics of the annual GOA flathead sole
harvest would not be affected under FMP 2.2 relative to the baseline year 2002.

Status Determination
The available information for GOA flathead sole requires that they are classified into the Tier 4 management
category. As aresult, no MSSTs are defined for this species. Therefore, it is not possible to determine their

status.

Age and Size Composition

Age and size composition estimates are currently unavailable for this species.
Sex Ratio

The sex ratio of flathead sole in the GOA is assumed to be 50:50. No information is available to suggest that
this would change under FMP 2.2.

Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.2 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change during the next five years under this FMP.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.2 on flathead sole would be
governed by a complex web of indirect interactions which are currently difficult to quantify. Information
is insufficient to conclude that existing trophic interactions would undergo significant qualitative change
during the next five years under FMP 2.2.

Summary of Effects of FMP 2.2 — GOA Flathead Sole

The direct and indirect effects of FMP 2.2 on GOA flathead sole cannot be determined from the MSST
criteria used for stocks in Management Category Tiers 1-3. It is unknown what the estimate of female
spawning biomass of these stock is over the five year projection and what level of fishing mortality
corresponds to the modeled catch estimated under this FMP (Table 4.5-22).

Cumulative Effects Analysis of FMP 2.2 — BSAI Flathead Sole

Mortality

¢ Internal Effects of the FMP. The effect of fishing mortality on the BSAI flathead sole is rated as
insignificant under FMP 2.2.

¢ Persistent Past Effects have not been identified for fishing mortality in the BSAI flathead sole
stock.
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¢ Reasonably Foreseeable Future External Effects on mortality are the same as those described
under FMP 2.1.

e Cumulative Effect. A cumulative effect is possible for mortality of BSAI flathead sole, and is rated
as insignificant. Fishing mortality at projected levels are well below the OFL for this stock. The
combined effect of internal removals and removals due to reasonable foreseeable future external
events is unlikely to jeopardize the capacity of the stock to produce MSY on a continuing basis.

Change in Biomass [evel

¢ Internal Effects of the FMP. As stated in the direct/indirect effects section, the effect of the
fisheries on BSAI flathead sole biomass is insignificant.

¢ Persistent Past Effects have not been identified for fishing mortality in the BSAI flathead sole
stock.

¢ Reasonably Foreseeable Future External Effects on change in biomass level are the same as those
described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is possible for the change in biomass level of BSAI
flathead sole, and is rated as insignificant. Fishing mortality at projected levels are well below the
OFL for this stock and the spawning biomass is above the B,,q, value. The combined effect of
internal removals and removals due to reasonably foreseeable future external events is unlikely to
jeopardize the capacity of the stock to sustain itself above the MSST.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effects of the FMP. Under FMP 2.2 the effect of the spatial/temporal concentration of
catch is considered insignificant for the stock.

e Persistent Past Effects are not identified for spatial/temporal concentration of BSAI flathead sole
catch.

¢ Reasonably Foreseeable Future External Effects on the reproductive success and genetic structure
are the same as those described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is possible for the spatial/temporal concentration of the
flathead sole catch, and is ranked as insignificant. The combined effect of internal removals and
removals due to reasonable foreseeable external events is unlikely to sufficiently alter the genetic
structure or the reproductive success of the population such that the ability of the stock to maintain
itself at or above the MSST is jeopardized.
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Change in Prey Availability

Internal Effects of the FMP. Under FMP 2.2, the change in prey availability for the BSAI flathead
sole is ranked as insignificant.

Persistent Past Effects are not identified for the change in prey availability of the BSAI flathead
sole stock.

Reasonably Foreseeable Future External Effects on the change in prey availability of flathead
sole are the same as those described under FMP 2.1.

Cumulative Effect. A cumulative effect is identified for change in prey availability, and is
considered insignificant. The combination of internal and external removals of prey is not expected
to jeopardize the ability of the stock to sustain itself above the MSST.

Change in Habitat Suitability

Internal Effects of the FMP. Under FMP 2.2, the change in habitat suitability for the BSAI flathead
sole is ranked as insignificant.

Persistent Past Effects identified for change in habitat suitability are the same as those described
under FMP 2.1.

Reasonably Foreseeable Future External Effects on the change in habitat suitability are the same
as those described under FMP 2.1.

Cumulative Effect. A cumulative effect is identified for BSAI flathead sole habitat suitability, and
is considered insignificant. The combination of internal and external habitat disturbances are not
expected to lead to a detectable change in spawning or rearing success such that the ability of the
flathead sole stock to sustain itself at or above the MSST is jeopardized.

Summary of Cumulative Effects — BSAI Flathead Sole

Cumulative effects have been identified for mortality, change in biomass level, change in genetic structure,
change in reproductive success, change in prey availability and change in habitat suitability. All the
cumulative effects are determined to be insignificant to the BSAI flathead sole (Table 4.5-23).

Cumulative Effects Analysis of FMP 2.1 — GOA Flathead Sole

Mortality

Internal Effects of the FMP. The effect of fishing mortality on the GOA flathead sole is rated as
insignificant under FMP 2.2.

Persistent Past Effects identified for mortality are the same as those described under FMP 2.1.
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¢ Reasonably Foreseeable Future External Effects on mortality are the same as those described
under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is possible for mortality of GOA flathead sole, and is rated
as insignificant. Fishing mortality at projected levels are well below the OFL for this stock. The
combined effect of internal removals and removals due to reasonable foreseeable future external
events is unlikely to jeopardize the capacity of the stock to maintain current population levels.

Change in Biomass [evel

¢ Internal Effects of the FMP. Under FMP 2.2, the change in biomass level is rated as unknown
since MSST is unable to be determined at this time.

¢ Persistent Past Effects identified for change in biomass are the same as those described under
FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on change in biomass level are the same as those
described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is possible for the change in biomass level of GOA
flathead sole, but is unknown. The MSST is not able to be determined and the total and spawning
biomass estimates are currently unavailable. It is unknown whether the combined effect of internal
and external removals are likely to jeopardize the capacity of the stock to maintain current
population levels.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effects of the FMP. Under FMP 2.2 the effect of the spatial/temporal concentration of
catch is unknown since the MSST is unable to be determined.

e Persistent Past Effects are identified for the change in genetic structure and reproductive of the
GOA flathead sole are the same as those described under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on genetic structure and the reproductive success
of flathead sole are the same as those described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is possible for the spatial/temporal concentration of the
flathead sole catch; however, this effect is unknown. The spatial/temporal distribution of flathead
sole catch is not expected to change significantly. It is unknown whether the combined effect of
internal and external removals are likely to sufficiently alter the genetic structure or the reproductive
success of the population such that the ability of the stock to maintain current population levels is
jeopardized.
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Change in Prey Availability

¢ Internal Effects of the FMP. Under FMP 2.2, the change in prey availability for the GOA flathead
sole is unknown.

¢ Persistent Past Effects identified forthe change in prey availability are the same as those described
under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects identified for the change in prey availability are
the same as those described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for change in prey availability; however, this
effect is unknown. It is unknown whether the combination of internal and external removals of prey
is expected to jeopardize the ability of the stock to sustain itself at current population levels.

Change in Habitat Suitability

¢ Internal Effects of the FMP. Under FMP 2.2, the change in habitat suitability for the GOA flathead
sole is unknown.

e Persistent Past Effects identified for change in habitat suitability are the same as those described
under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects identified for change in habitat suitability are
the same as those described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for GOA flathead sole habitat suitability;
however, this effect is unknown. It is unknown whether the combination of internal and external
habitat disturbances are expected to lead to a detectable change in spawning or rearing success such
that the ability of the flathead sole stock to sustain itself at current population levels.

Summary of Cumulative Effects — GOA Flathead Sole

Cumulative effects have been identified for mortality, change in biomass level, change in genetic structure,
change in reproductive success, change in prey availability and change in habitat suitability; however, all
effects except for mortality are unknown. Mortality has been identified as insignificant (Table 4.5-24).

4.6.1.8 Bering Sea/Aleutian Islands and Gulf of Alaska Arrowtooth Flounder Alternative 2
Analysis

BSAI and GOA arrowtooth flounder are described in more detail in Section 3.5.1.8 of this Programmatic
SEIS. Arrowtooth flounder is managed as its own stock under the BSAI and GOA groundfish FMPs under
the Tier 3 management category, thus MSSTs are defined for these species.
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Direct/Indirect Effects of FMP 2.1 — BSAI Arrowtooth Flounder
Total Biomass

The total biomass of BSAI arrowtooth flounder at the start of 2002 is estimated to be 811,000 mt. Model
projections of future total BSAI biomass estimates are shown in Table H.4-6 of Appendix H. Under FMP
2.1, model projections indicate that the total BSAI biomass is expected to decline 28 percent of the 2002
value to 588,000 mt by 2007, with a 2003-2007 average value of 669,000 mt.

Spawning Biomass

Spawning biomass of female BSAI arrowtooth flounder at the start of 2002 is estimated to be 475,900 mt.
Model projections of future arrowtooth flounder spawning biomass estimates are shown in Table H.4-6 and
Figure H.4-5 of Appendix H. Under FMP 2.1, model projections indicate that female spawning biomass is
expected to decline 32 percent of the 2002 value to 323,500 mt by 2007, with a 2003-2007 average value of
384,000 mt. Projected female spawning biomass is estimated to remain above the B,y proxy value of
182,900 mt throughout the five year projection.

Fishing Mortality

The average annual fishing mortality imposed on the BSAI arrowtooth flounder stock in 2002 is 0.015.
Model projections under this FMP show this value will increase to double the 2002 baseline value in 2007.
These projected values are below the F,,, proxy value (0.38), the rate associated with the OFL (Table H.4-6
of Appendix H).

Spatial/Temporal Concentration of Fishing Mortality

The spatial/temporal characteristics of the annual BSAI arrowtooth flounder harvest could be affected under
FMP 2.1 if harvesters chose to fish in the areas which were formerly closed (Walrus Island, red king crab
savings area, etc.) or areas which were previously avoided because of high bycatch.

Status Determination
Model projections of future catches of BSAI arrowtooth flounder are below the OFL in 2004-2007 under
FMP 2.1. The BSAI arrowtooth flounder female spawning biomass is above the MSST level throughout the

five year projection and in the 2002 baseline year.

Age and Size Composition

Under FMP 2.1, the mean age of the BSAI arrowtooth flounder stock in 2008, as computed in model
projections (Table H.4-6 of Appendix H), is 4.5 years. This compares with a mean age in the equilibrium
unfished BSAI stock of 5.4 years. Note that the mean ages and sizes actually observed in 2008 (as opposed
to the model projections of mean age in 2008) will be driven largely by the strengths of incoming
recruitments during the intervening years.
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Sex Ratio

Fishery-independent resource assessment surveys in the BSAI have found that populations of arrowtooth
flounder are comprised of a higher percentage of females than males. It is believed that this is a function of
a higher natural mortality rate for males than females. No information is available to suggest that this would
change under FMP 2.1.

Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.1 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change during the next five years under this FMP.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.1 on BSAl arrowtooth flounder
would be governed by a complex web of indirect interactions which are currently difficult to quantify.
Information is insufficient to conclude that existing trophic interactions would undergo significant qualitative
change during the next five years under FMP 2.1.

Summary of Effects of FMP 2.1 — BSAI Arrowtooth Flounder

Under FMP 2.1, the spawning stock biomass of BSAI arrowtooth flounder are expected to be above the
MSST. Since the fishing mortality rate does not exceed F;, and the female spawning stocks are expected
to remain above the MSST, the expected changes under this FMP are not substantial enough to expect that
the genetic diversity or the reproductive success of the spawning stocks would change under the new
management regime. Thus, the indirect and direct effects under this FMP are considered insignificant (Table
4.5-25).

Relative to the 2002 comparative baseline, the BSAI spawning biomass is projected to continue to not be
overfished under this FMP. The 20 year projection (Figure H.4-5 of Appendix H) indicates that both female
spawning stocks are expected to remain above B, levels through the end of the projection in 2023.

Direct/Indirect Effects of FMP 2.1 — GOA Arrowtooth Flounder
Total Biomass

The total biomass of GOA arrowtooth flounder at the start of 2002 is estimated to be 1,816,000 mt. Model
projections of future total GOA biomass estimates are shown in Table H.4-29 of Appendix H. Under FMP
2.1, model projections indicate that the total GOA biomass is expected to increase 15 percent of the 2002
value to 2,086,000 mt by 2007, with a 2003-2007 average value of 1,982,000 mt.

Spawning Biomass

Spawning biomass of female GOA arrowtooth flounder at the start of 2002 is estimated to be 1,113,800 mt.
Model projections of future arrowtooth flounder spawning biomass estimates are shown in Table H.4-29 of
Appendix H. Under FMP 2.1, model projections indicate that female spawning biomass is expected to
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increase 2 percent of the 2002 value to 1,125,800 mt by 2007, with a 2003-2007 average value of 1,127,200
mt. Projected female spawning biomass is estimated to remain above the B,,s, proxy value of 432,700 mt
throughout the five year projection.

Fishing Mortality

The average annual fishing mortality imposed on the GOA arrowtooth flounder stock in 2002 is 0.017.
Model projections under this FMP indicate that fishing mortality will remain at about this level at 0.017 or
0.018 each year through 2007. These projected values are below the F,,5, proxy value (0.165), the rate
associated with the OFL (Table H.4-29 of Appendix H).

Spatial/Temporal Concentration of Fishing Mortality
The spatial/temporal characteristics of the annual GOA arrowtooth flounder harvest could be affected under
FMP 2.1 if harvesters chose to fish in the areas which were formerly closed (Walrus Island, red king crab

savings area, etc.) or areas which were previously avoided because of high bycatch.

Status Determination

Model projections of future catches of GOA arrowtooth flounder are below the OFLs in 2004-2007 under
FMP 2.1. The GOA arrowtooth flounder female spawning biomass is above the MSST level throughout the
five year projection and in the 2002 baseline year.

Age and Size Composition

Under FMP 2.1, the mean age of the GOA arrowtooth flounder stock in 2008, as computed in model
projections (Table H.4-29 of Appendix H), is 5.0 years. This compares with a mean age in the equilibrium
unfished BSATIstock of 5.1 years. Note that the mean ages and sizes actually observed in 2008 (as opposed
to the model projections of mean age in 2008) will be driven largely by the strengths of incoming
recruitments during the intervening years.

Sex Ratio

Fishery-independent resource assessment surveys in the GOA have found that populations of arrowtooth
flounder are comprised of a higher percentage of females than males. It is believed that this is a function of
a higher natural mortality rate for males than females. No information s available to suggest that this would

change under FMP 2.1.

Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.1 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change during the next five years under this FMP.
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Predation-Mediated Impacts

Aswith habitat-mediated impacts, any predation-mediated impacts of FMP 2.1 on GOA arrowtooth flounder
would be governed by a complex web of indirect interactions which are currently difficult to quantify.
Information is insufficient to conclude that existing trophic interactions would undergo significant qualitative
change during the next five years under FMP 2.1.

Summary of Effects of FMP 2.1 — GOA Arrowtooth Flounder

Under FMP 2.1, the spawning stock biomass of GOA arrowtooth flounder are expected to be above the
MSST. Since the fishing mortality rate does not exceed F,;, and the female spawning stocks are expected
to remain above the MSST, the expected changes under this FMP are not substantial enough to expect that
the genetic diversity or the reproductive success of the spawning stocks would change under the new
management regime. Thus, the indirect and direct effects under this FMP are considered insignificant (Table
4.5-26).

Relative to the 2002 comparative baseline, the GOA spawning biomass is projected to continue to not be
overfished under this FMP. The 20 year projection (Table H.4-29 of Appendix H) indicates that both female
spawning stocks are expected to remain above B, ;. levels through the end of the projection in 2023.

Cumulative Effects Analysis of FMP 2.1 — BSAI Arrowtooth Flounder

Mortality

¢ Internal Effects of the FMP. The effect of fishing mortality on the BSAI arrowtooth flounder is
rated as insignificant under FMP 2.1.

e Persistent Past Effects have not been identified for fishing mortality in the BSAI arrowtooth
flounder stock.

¢ Reasonably Foreseeable Future External Effects on mortality are indicated due to potential
adverse effects of marine pollution since acute and/or chronic pollution events could cause
arrowtooth flounder mortality. Climate changes and regime shifts are considered non-contributing
factors since it is unlikely that the change in water temperatures would be of sufficient magnitude
to result in mortality of arrowtooth flounder. The IPHC longline fishery is identified as a potential
adverse contributor to BSAI arrowtooth flounder mortality since arrowtooth flounder are caught as
bycatchin this fishery. Finally, the State of Alaska herring fishery is identified as a non-contributing
factor to BSAI arrowtooth flounder mortality since bycatch is not expected to occur in this fishery.

¢ Cumulative Effect. A cumulative effect is possible for mortality of BSAlarrowtooth flounder, and
is rated as insignificant. Fishing mortality at projected levels are well below the OFL for this stock.
The combined effect of internal removals and removals due to reasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock to produce MSY on a continuing basis.
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Change in Biomass [evel

¢ Internal Effects of the FMP. As stated in the direct/indirect effects section, the effect of the
fisheries on Arrowtooth flounder biomass is insignificant.

¢ Persistent Past Effects have not been identified for the change in biomass in the BSAI arrowtooth
flounder stock.

¢ Reasonably Foreseeable Future External Effects on change in biomass level are indicated due to
the potential adverse effects of marine pollution since acute and/or chronic pollution events could
cause arrowtooth flounder mortality. Climate changes and regime shifts have also been identified
as having potential beneficial or adverse effects on the arrowtooth flounder biomass level. A strong
Aleutian Low and high water temperatures tend to favor recruitment whereas a weak Aleutian Low
and cooler water temperatures tend to result in weak recruitment. For more information on climate
changes and regime shifts see Section 3.5.1.8 and 3.10. The IPHC longline fishery has been
identified as a potential adverse contributor to BSAI arrowtooth flounder biomass level since
bycatch is expected to occur in this fishery. Finally, the State of Alaska herring fishery is identified
as a non-contributing factor since arrowtooth flounder bycatch is not expected to occur in this
fishery.

e Cumulative Effect. A cumulative effect is possible for the change in biomass level of BSAI
arrowtooth flounder, and is rated as insignificant. The spawning biomass is above the B,,, value
for all years. The combined effect of internal removals and removals due to reasonably foreseeable
future external events is unlikely to jeopardize the capacity of the stock to sustain itself above the
MSST.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effects of the FMP. Under FMP 2.1 the effect of the spatial/temporal concentration of
catch is considered insignificant for the stock.

¢ Persistent Past Effects are not identified for the change in genetic structure of BSAI arrowtooth
flounder. Climate changes and regime shifts are identified as having had potential adverse or
beneficial effects on the reproductive success of BSAI arrowtooth flounder see Section 3.5.1.8 for
more information.

¢ Reasonably Foreseeable Future External Effects on the reproductive success of arrowtooth
flounder due to climate changes and regime shifts are potential beneficial or adverse. Marine
pollution has also been identified as a potential adverse effect since acute and/or chronic pollution
events could alter the genetic structure and/or the reproductive success of BSAI arrowtooth flounder.
The IPHC longline fishery is identified as a non-contributing factor to the genetic structure and
reproductive success of BSAI arrowtooth flounder since the removals are not expected to be
significant. The State of Alaska herring fishery is also identified as a non-contributing factor to the
genetic structure and reproductive success of BSAI arrowtooth flounder since bycatch is not
expected in this fishery.
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e Cumulative Effect. A cumulative effect is possible for the spatial/temporal concentration of the
arrowtooth flounder catch, and is ranked as insignificant. The combined effect of internal removals
and removals due to reasonably foreseeable external events is unlikely to sufficiently alter the
genetic structure or the reproductive success of the population such that the ability of the stock to
maintain itself at or above the MSST is jeopardized.

Change in Prey Availability

¢ Internal Effects of the FMP. Under FMP 2.1, the change in prey availability for the BSAI
arrowtooth flounder is ranked as insignificant.

e Persistent Past Effects identified include the past foreign, JV, and domestic fisheries, State of
Alaska groundfish fisheries, State of Alaska herring fisheries and climate changes and regime shifts
(see Section 3.5.1.8).

¢ Reasonably Foreseeable Future External Effects of the climate changes and regime shifts on the
BSAI arrowtooth flounder stock are potential beneficial or adverse. Some forage species (i.e.
capelinand herring), shrimp and pollock respond to variations in water temperatures which vary with
the climate. Marine pollution has also been identified as a potential adverse effect since acute and/or
chronic pollution events could reduce prey availability or prey quality and thus jeopardize the stocks
ability to sustain itself above its MSST. The IPHC longline fishery s identified as a non-contributing
factor to prey availability since the bycatch of prey species is not expected in this fishery. The State
of Alaska herring fishery is identified as a potential adverse contributor to prey availability by
reducing the availability of herring.

¢ Cumulative Effect. A cumulative effect is identified for change in prey availability, and is
considered insignificant. The combination of internal and external removals of prey is not expected

to jeopardize the ability of the stock to sustain itself above the MSST.

Change in Habitat Suitability

e Internal Effects of the FMP. Under FMP 2.1, the change in habitat suitability for the BSAI
arrowtooth flounder is ranked as insignificant.

¢ Persistent Past Effects identified for BSAI arrowtooth flounder include climate changes and regime
shifts. Persistent past effects of the foreign, JV, and domestic fisheries are described in Section
3.5.1.8.

¢ Reasonably Foreseeable Future External Effects of the climate changes and regime shifts on the
BSAI arrowtooth flounder stock are potential beneficial or adverse. Marine pollution has also been
identified as a potential adverse effect since acute and/or chronic pollution events could cause habitat
degradation and may cause changes in spawning or rearing success. The IPHC longline fishery and
the State of Alaskaherring fishery are both identified as non-contributing factors to BSAI arrowtooth
flounder habitat suitability. The impacts from the fishery gear is expected to be minimal.
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e Cumulative Effect. A cumulative effect is identified for BSAI arrowtooth flounder habitat
suitability, and is considered insignificant. The combination of internal and external habitat
disturbances are not expected to lead to a detectable change in spawning or rearing success such that
the ability of the arrowtooth flounder stock to sustain itself at or above the MSST is jeopardized.

Summary of Cumulative Effects — BSAI Arrowtooth Flounder

Cumulative effects have been identified for mortality, change in biomass level, change in genetic structure,
change in reproductive success, change in prey availability and change in habitat suitability. All the
cumulative effects are determined to be insignificant to the BSAI arrowtooth flounder (Table 4.5-27).

Cumulative Effects Analysis of FMP 2.1 — GOA Arrowtooth Flounder

Mortality

¢ Internal Effects of the FMP. The effect of fishing mortality on the GOA arrowtooth flounder is
rated as insignificant under FMP 2.1.

¢ Persistent Past Effects have not been identified for fishing mortality in the GOA arrowtooth
flounder stock.

¢ Reasonably Foreseeable Future External Effects on mortality are the same as those described for
BSALI arrowtooth flounder under this FMP.

e Cumulative Effect. A cumulative effect is possible for mortality of GOA arrowtooth flounder, and
is rated as insignificant. Fishing mortality at projected levels are well below the OFL for this stock.
The combined effect of internal removals and removals due to reasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock to maintain current population levels.

Change in Biomass Level

¢ Internal Effects of the FMP. As stated in the direct/indirect effects section, the effect of the
fisheries on arrowtooth flounder biomass is insignificant.

¢ Persistent Past Effects have not been identified for the change in biomass in the GOA arrowtooth
flounder stock.

¢ Reasonably Foreseeable Future External Effects on change in biomass level are the same as those
described for BSAI arrowtooth flounder under this FMP.

¢ Cumulative Effect. A cumulative effect is possible for the change in biomass level of GOA
arrowtooth flounder, and is rated as insignificant. The spawning biomass is above the B, value
for all years. The combined effect of internal removals and removals due to reasonably foreseeable
future external events is unlikely to jeopardize the capacity of the stock to sustain itself above the
MSST.
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Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effects of the FMP. Under FMP 2.1 the effect of the spatial/temporal concentration of
catch is considered insignificant for the stock.

e Persistent Past Effects identified for the change in genetic structure and reproductive success of
GOA arrowtooth flounder are the same as those described for BSAI arrowtooth flounder under this
FMP.

¢ Reasonably Foreseeable Future External Effects on the reproductive success and genetic structure
of arrowtooth flounder are the same as those described for BSAI arrowtooth flounder under this
FMP.

e Cumulative Effect. A cumulative effect is possible for the spatial/temporal concentration of the
arrowtooth flounder catch, and is ranked as insignificant. The combined effect of internal removals
and removals due to reasonably foreseeable external events is unlikely to sufficiently alter the
genetic structure or the reproductive success of the population such that the ability of the stock to
maintain itself at or above the MSST is jeopardized.

Change in Prey Availability

¢ Internal Effects of the FMP. Under FMP 2.1, the change in prey availability for the GOA
arrowtooth flounder is ranked as insignificant.

¢ Persistent Past Effects identified include climate changes and regime shifts (see Section 3.5.1.8).

¢ Reasonably Foreseeable Future External Effects on prey availability are the same as those
described for BSAI arrowtooth flounder under this FMP.

e Cumulative Effect. A cumulative effect is identified for change in prey availability, and is
considered insignificant. The combination of internal and external removals of prey is not expected
to jeopardize the ability of the stock to sustain itself above the MSST.

Change in Habitat Suitability

¢ Internal Effects of the FMP. Under FMP 2.1, the change in habitat suitability for the GOA
arrowtooth flounder is ranked as insignificant.

e Persistent Past Effects identified for the habitat suitability of GOA arrowtooth flounder are the
same as those described for BSAI arrowtooth flounder under this FMP.

¢ Reasonably Foreseeable Future External Effects on habitat suitability are the same as those
described for BSAI arrowtooth flounder under this FMP.
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¢ Cumulative Effect. A cumulative effect is identified for GOA arrowtooth flounder habitat
suitability, and is considered insignificant. The combination of internal and external habitat
disturbances are not expected to lead to a detectable change in spawning or rearing success such that
the ability of the arrowtooth flounder stock to sustain itself at or above the MSST is jeopardized.

Summary of Cumulative Effects — GOA Arrowtooth Flounder

Cumulative effects have been identified for mortality, change in biomass level, change in genetic structure,
change in reproductive success, change in prey availability and change in habitat suitability. All the
cumulative effects are determined to be insignificant to the GOA arrowtooth flounder (Table 4.5-28).

Direct/Indirect Effects of FMP 2.2 — BSAI Arrowtooth Flounder
Total Biomass

The total biomass of arrowtooth flounder at the start of 2002 is estimated to be 811,000 mt. Model
projections of future total BSAI biomass estimates are shown in Table H.4-6 of Appendix H. Under FMP
2.2, model projections indicate that the total BSAI biomass is expected to decline about 27 percent of the
2002 value to 594,000 mt by 2007, with a 2003-2007 average value of 673,000 mt.

Spawning Biomass

Spawning biomass of BSAI female arrowtooth flounder at the start of 2002 is estimated to be 475,900 mt.
Model projections of future arrowtooth flounder spawning biomass estimates are shown in Table H.4-6 of
Appendix H. Under FMP 2.2, model projections indicate that female spawning biomass is expected to
decline 31 percent of the 2002 value to 327,600 mt by 2007, with a 2003-2007 average value of 386,700 mt.
Projected female spawning biomass is estimated to be above the B, proxy value of 182,900 mt throughout
the five year projection.

Fishing Mortality

The average annual fishing mortality imposed on the BSAI arrowtooth flounder stock in 2002 is 0.015.
Model projections show this value will steadily increase to 0.032 by 2007. This maximum value under this
FMP is less than the F,, proxy value of 0.38, the rate associated with the OFL (Table H.4-6 of
Appendix H).

Spatial/Temporal Concentration of Fishing Mortality

Since this FMP allows for setting PSC limits proportional to the abundance of the bycatch species, it is
possible that arrowtooth flounder fishers would spend less effort in bycatch avoidance in years where bycatch
species were abundant. Otherwise, the spatial/temporal characteristics of the annual BSAI arrowtooth
flounder harvest would not be affected under FMP 2.2 relative to the baseline year 2002.
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Status Determination
Model projections of future catches of BSAI arrowtooth flounder are below the OFLs in all years under FMP
2.2. The arrowtooth flounder female spawning stocks are above the MSST level throughout the five year

projection, as in the 2002 baseline year.

Age and Size Composition

Under FMP 2.2, the mean age of the BSAI arrowtooth flounder stock in 2008, as computed in model
projections (Table H.4-6 of Appendix H), is 4.8 years. This compares with a mean age in the equilibrium
unfished BSAI stock of 5.4 years. Note that the mean ages and sizes actually observed in 2008 (as opposed
to the model projections of mean age in 2008) will be driven largely by the strengths of incoming
recruitments during the intervening years.

Sex Ratio

Fishery-independent resource assessment surveys in the BSAI have found that populations of arrowtooth
flounder are comprised of a higher percentage of females than males. It is believed that this is a function of
a higher natural mortality rate for males than females. No information is available to suggest that this would

change under FMP 2.2.

Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.2 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change during the next five years under this FMP.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.2 on arrowtooth flounder would
be governed by a complex web of indirect interactions which are currently difficult to quantify. Information
is insufficient to conclude that existing trophic interactions would undergo significant qualitative change
during the next five years under FMP 2.2.

Summary of Effects of FMP 2.1 — BSAI Arrowtooth Flounder

Under FMP 2.2, the spawning stock biomass of BSAI arrowtooth flounder are expected to be above the
MSST. Since the fishing mortality rate does not exceed F,;; and the female spawning stocks are expected
to remain above the MSST, the expected changes under this FMP are not substantial enough to expect that
the genetic diversity or the reproductive success of the spawning stocks would change under the new
managementregime. Thus, the indirect and direct effects under this FMP are considered insignificant(Table
4.5-25).

Relative to the 2002 comparative baseline, the BSAI arrowtooth flounder stocks are projected to continue
to not be overfished under this FMP. The 20 year projection indicates that both female spawning stocks are
expected to remain above B, ;. levels through the end of the projection in 2023.
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Direct/Indirect Effects of FMP 2.2 — GOA Arrowtooth Flounder
Total Biomass

The total biomass of GOA arrowtooth flounder at the start of 2002 is estimated to be 1,816,000 mt. Model
projections of future total GOA biomass estimates are shown in Table H.4-29 of Appendix H. Under FMP
2.2, model projections indicate that the total BSAI biomass is expected to increase about 14 percent of the
2002 value to 2,080,000 mt by 2007, with a 2003-2007 average value of 1,979,000 mt.

Spawning Biomass

Spawning biomass of GOA female arrowtooth flounder at the start of 2002 is estimated to be 1,113,800 mt.
Model projections of future arrowtooth flounder spawning biomass estimates are shown in Table H.4-29 of
Appendix H. Under FMP 2.2, model projections indicate that female spawning biomass is expected to
increase 3 percent of the 2002 value to 1,151,300 mt by 2007, with a 2003-2007 average value of 1,140,200
mt. Projected female spawning biomass is estimated to be above the By, proxy value of 432,700 mt
throughout the five year projection.

Fishing Mortality

The average annual fishing mortality imposed on the GOA arrowtooth flounder stock in 2002 is 0.017.
Model projections show this value will steadily decrease to 0.01 by 2007. This maximum value under this
FMP is less than the F,, , proxy value of 0.165, the rate associated with the OFL (Table H.4-29 of
Appendix H).

Spatial/Temporal Concentration of Fishing Mortality

Since this FMP allows for setting PSC limits proportional to the abundance of the bycatch species, it is
possible that arrowtooth flounder fishers would spend less effort in bycatch avoidance in years where bycatch
species were abundant. Otherwise, the spatial/temporal characteristics of the annual GOA arrowtooth
flounder harvest would not be affected under FMP 2.2 relative to the baseline year 2002.

Status Determination
Model projections of future catches of GOA arrowtooth flounder are below the OFLs in all years under FMP
2.2. The arrowtooth flounder female spawning stocks are above the MSST level throughout the five year

projection, as in the 2002 baseline year.

Age and Size Composition

Under FMP 2.2, the mean age of the GOA arrowtooth flounder stock in 2008, as computed in model
projections (Table H.4-29 of Appendix H), is 5 years. This compares with a mean age in the equilibrium
unfished GOA stock of 5.1 years. Note that the mean ages and sizes actually observed in 2008 (as opposed
to the model projections of mean age in 2008) will be driven largely by the strengths of incoming
recruitments during the intervening years.
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Sex Ratio

Fishery-independent resource assessment surveys in the GOA have found that populations of arrowtooth
flounder are comprised of a higher percentage of females than males. It is believed that this is a function of
a higher natural mortality rate for males than females. No information is available to suggest that this would
change under FMP 2.2.

Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.2 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change during the next five years under this FMP.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.2 on arrowtooth flounder would
be governed by a complex web of indirect interactions which are currently difficult to quantify. Information
is insufficient to conclude that existing trophic interactions would undergo significant qualitative change
during the next five years under FMP 2.2.

Summary of Effects of FMP 2.1 — GOA Arrowtooth Flounder

Under FMP 2.2, the spawning stock biomass of GOA arrowtooth flounder are expected to be above the
MSST. Since the fishing mortality rate does not exceed F;, and the female spawning stocks are expected
to remain above the MSST, the expected changes under this FMP are not substantial enough to expect that
the genetic diversity or the reproductive success of the spawning stocks would change under the new
management regime. Thus, the indirect and direct effects under this FMP are considered insignificant Table
4.5-26.

Relative to the 2002 comparative baseline, the GOA arrowtooth flounder stocks are projected to continue
to not be overfished under this FMP. The 20 year projection (Table H.4-29 of Appendix H) indicates that
both female spawning stocks are expected to remain above B, ;. levels through the end of the projection in
2023.

Cumulative Effects Analysis of FMP 2.2 — BSAI Arrowtooth Flounder

Mortality

¢ Internal Effects of the FMP. The effect of fishing mortality on the BSAI arrowtooth flounder is
rated as insignificant under FMP 2.2.

¢ Persistent Past Effects have NOT been identified for fishing mortality in the BSAI arrowtooth
flounder stock.

¢ Reasonably Foreseeable Future External Effects on mortality are the same as those described
under FMP 2.1.
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e Cumulative Effect. A cumulative effectis possible for mortality of BSAlarrowtooth flounder, and
is rated as insignificant. Fishing mortality at projected levels are well below the OFL for this stock.
The combined effect of internal removals and removals due toreasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock to produce MSY on a continuing basis.

Change in Biomass Level

¢ Internal Effects of the FMP. As stated in the direct/indirect effects section, the effect of the
fisheries on biomass is insignificant.

¢ Persistent Past Effects have not been identified for the change in biomass in the BSAI arrowtooth
flounder stock.

¢ Reasonably Foreseeable Future External Effects on change in biomass level are the same as those
described under FMP 2.1.

e Cumulative Effect. A cumulative effect is possible for the change in biomass level of BSAI
arrowtooth flounder, and is rated as insignificant. The spawning biomass is above the B,,s, value
for all years. The combined effect of internal removals and removals due to reasonably foreseeable
future external events is unlikely to jeopardize the capacity of the stock to sustain itself above the
MSST.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
— Change in Reproductive Success

¢ Internal Effects of the FMP. Under FMP 2.2 the effect of the spatial/temporal concentration of
catch is considered insignificant for the stock.

¢ Persistent Past Effects identified for the change in genetic structure and reproductive success of
BSAI arrowtooth flounder are the same as those described under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the reproductive success and genetic structure
of arrowtooth flounder are the same as those described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is possible for the spatial/temporal concentration of the
arrowtooth flounder catch, and is ranked as insignificant. The combined effect of internal removals
and removals due to reasonably foreseeable external events is unlikely to sufficiently alter the
genetic structure or the reproductive success of the population such that the ability of the stock to
maintain itself at or above the MSST is jeopardized.

Change in Prey Availability

¢ Internal Effects of the FMP. Under FMP 2.2, the change in prey availability for the BSAI
arrowtooth flounder is ranked as insignificant.
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e Persistent Past Effects identified for the change in prey availability are the same as those described
under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on prey availability are the same as those
described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for change in prey availability, and is
considered insignificant. The combination of internal and external removals of prey is not expected

to jeopardize the ability of the stock to sustain itself above the MSST.

Change in Habitat Suitability

¢ Internal Effects of the FMP. Under FMP 2.2, the change in habitat suitability for the BSAI
arrowtooth flounder is ranked as insignificant.

e Persistent Past Effects identified for habitat suitability of BSAI arrowtooth flounder are the same
as those described under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on habitat suitability are the same as those
described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for BSAI arrowtooth flounder habitat
suitability, and is considered insignificant. The combination of internal and external habitat
disturbances are not expected to lead to a detectable change in spawning or rearing success such that
the ability of the arrowtooth flounder stock to sustain itself at or above the MSST is jeopardized.

Summary of Cumulative Effects — BSAI Arrowtooth Flounder

Cumulative effects have been identified for mortality, change in biomass level, change in genetic structure,
change in reproductive success, change in prey availability and change in habitat suitability. All the
cumulative effects are determined to be insignificant to the BSAI arrowtooth flounder (Table 4.5-27).

Cumulative Effects Analysis of FMP 2.2 — GOA Arrowtooth Flounder

Mortality

¢ Internal Effects of the FMP. The effect of fishing mortality on the GOA arrowtooth flounder is
rated as insignificant under FMP 2.2.

e Persistent Past Effects have not been identified for fishing mortality in the GOA arrowtooth
flounder stock.

¢ Reasonably Foreseeable Future External Effects on mortality are the same as those described
under FMP 2.1.
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¢ Cumulative Effect. A cumulative effect is possible for mortality of GOA arrowtooth flounder, and
is rated as insignificant. Fishing mortality at projected levels are well below the OFL for this stock.
The combined effect of internal removals and removals due toreasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock to maintain current population levels.

Change in Biomass Level

¢ Internal Effects of the FMP. As stated in the direct/indirect effects section, the effect of the
fisheries on arrowtooth flounder biomass is insignificant.

¢ Persistent Past Effects have not been identified for the change in biomass in the GOA arrowtooth
flounder stock.

¢ Reasonably Foreseeable Future External Effects on change in biomass level are the same as those
described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is possible for the change in biomass level of GOA
arrowtooth flounder, and is rated as insignificant. The spawning biomass is above the B,,s, value
for all years. The combined effect of internal removals and removals due to reasonably foreseeable
future external events is unlikely to jeopardize the capacity of the stock to sustain itself above the
MSST.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
— Change in Reproductive Success

¢ Internal Effects of the FMP. Under FMP 2.2 the effect of the spatial/temporal concentration of
catch is considered insignificant for the stock.

¢ Persistent Past Effects identified for the change in genetic structure and reproductive success of
GOA arrowtooth flounder are the same as those described under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the reproductive success and genetic structure
of arrowtooth flounder are the same as those described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is possible for the spatial/temporal concentration of the
arrowtooth flounder catch, and is ranked as insignificant. The combined effect of internal removals
and removals due to reasonably foreseeable external events is unlikely to sufficiently alter the
genetic structure or the reproductive success of the population such that the ability of the stock to
maintain itself at or above the MSST is jeopardized.

Change in Prey Availability

¢ Internal Effects of the FMP. Under FMP 2.2, the change in prey availability for the GOA
arrowtooth flounder is ranked as insignificant.
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e Persistent Past Effects identified include climate changes and regime shifts (see Section 3.5.1.8).

¢ Reasonably Foreseeable Future External Effects on prey availability are the same as those
described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for change in prey availability, and is
considered insignificant. The combination of internal and external removals of prey is not expected

to jeopardize the ability of the stock to sustain itself above the MSST.

Change in Habitat Suitability

e Internal Effects of the FMP. Under FMP 2.2, the change in habitat suitability for the GOA
arrowtooth flounder is ranked as insignificant.

¢ Persistent Past Effects identified for the habitat suitability of GOA arrowtooth flounder are the
same as those described under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on habitat suitability are the same as those
described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for GOA arrowtooth flounder habitat
suitability, and is considered insignificant. The combination of internal and external habitat
disturbances are not expected to lead to a detectable change in spawning or rearing success such that
the ability of the arrowtooth flounder stock to sustain itself at or above the MSST is jeopardized.

Summary of Cumulative Effects — GOA Arrowtooth Flounder

Cumulative effects have been identified for mortality, change in biomass level, change in genetic structure,
change in reproductive success, change in prey availability and change in habitat suitability. All the
cumulative effects are determined to be insignificant to the GOA arrowtooth flounder (Table 4.5-28).

4.6.1.9 Bering Sea/Aleutian Islands Greenland Turbot and Gulf of Alaska Deep Water Flatfish
Alternative 2 Analysis

BSAI Greenland turbot and GOA deep water flatfish are described in more detail in Section 3.5.1.9 of this
Programmatic SEIS. Greenland turbot is managed as its own stock under the BSAI groundfish FMP under
the Tier 3 management category; thus MSSTs are defined for these species. The reference fishing mortality
rate and ABC for the GOA deep water flatfish management group are determined by the amount of
population information available. ABCs for Dover sole were calculated using Tier 5. Greenland turbot and
deepsea sole are in Tier 6 because no reliable biomass estimates exist.

Direct/Indirect Effects of FMP 2.1 — BSAI Greenland Turbot
Total Biomass

The total biomass of Greenland turbot at the start of 2002 is estimated to be 106,000 mt. Model projections
of future total BSAI biomass estimates are shown in Table H.4-5 of Appendix H. Under FMP 2.1, model
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projections indicate that the total BSAIbiomass is expected to decline 39 percent of the 2002 value to 64,000
mt by 2007, with a 2003-2007 average value of 77,000 mt.

Spawning Biomass

Spawning biomass of female Greenland turbot at the start of 2002 is estimated to be 67,800 mt. Model
projections of future Greenland turbot spawning biomass estimates are shown in Table H.4-5 and Figure H.4-
4 of Appendix H. Under FMP 2.1, model projections indicate that female spawning biomass is expected to
decline 57 percent of the 2002 value to 29,300 mt by 2007, with a 2003-2007 average value of 42,500 mt.
Projected female spawning biomass is estimated to decline below the B,,;, proxy value of 47,570 mt (after
five years of harvest at the F,,;, value) by the end of the five year projection.

Fishing Mortality

The average annual fishing mortality imposed on the Greenland turbot stock in 2002 is 0.052. Model
projections show this value will increase to 0.483 for each year of the projection through 2007. This level
of harvest is at, but does not exceed the F,,s, proxy value, the rate associated with the OFL (Table H.4-5 of
Appendix H).

Spatial/Temporal Concentration of Fishing Mortality

The spatial/temporal characteristics of the annual BSAI Greenland turbot harvest could be affected under
FMP 2.1 if harvesters chose to fish in the areas which were formerly closed (Walrus Island, red king crab
savings area, etc.), although these locations are shallow areas which are not habitat for adult Greenland
Turbot. In addition, they may fish in areas they purposefully avoided in the baseline year due to high bycatch
rates.

Status Determination
Model projections of future catches of BSAI Greenland turbot do not exceed the OFL in 2003-2007 under
FMP2.1. However, the female spawning stock is below the MSST level during the five year projection under

the FMP 2.1 harvest scenario. The Greenland turbot stockis above the MSST level in the baseline year 2002.

Age and Size Composition

Under FMP 2.1, the mean age of the BSAI Greenland turbot stock in 2008, as computed in model projections
(Table H.4-5 of Appendix H), is 4.1 years. This compares with a mean age in the equilibrium unfished BSAI
stock of 5.9 years. Note that the mean ages and sizes actually observed in 2008 (as opposed to the model
projections of mean age in 2008) will be driven largely by the strengths of incoming recruitments during the
intervening years.

Sex Ratio

The sex ratio of Greenland turbot in the BSAI is assumed to be 50:50. No information is available to suggest
that this would change under FMP 2.1.
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Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.1 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change during the next five years under this FMP.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.1 on Greenland turbot would
be governed by a complex web of indirect interactions which are currently difficult to quantify. Information
is insufficient to conclude that existing trophic interactions would undergo significant qualitative change
during the next five years under FMP 2.1.

Summary of Effects of FMP 2.1 — BSAI Greenland Turbot

Under FMP 2. 1, the spawning stock biomass of BSAI Greenland turbot is expected to be below the MSST.
The fishing mortality rate does not exceed F,;; but the stock is expected to fall below the MSST. Therefore
the expected changes under this FMP are substantial enough to expect that the genetic diversity or the
reproductive success of the spawning stocks would change under the new management regime. Thus, there
are significant direct effects on the change in reproductive success under this FMP. The other direct and
indirect effects are considered insignificant (Table 4.5-29).

Relative to the 2002 comparative baseline, the Greenland turbot stock is projected to be overfished under this
FMP. The 20 year projection (Figure H.4-4 of Appendix H) indicates that the female spawning stock is
expected to decline until 2007 to below B,y levels and will increase thereafter through the end of the
projection but still remain below the B,,q, spawning stock level in 2023.

Direct/Indirect Effects of FMP 2.1 — GOA Deep Water Flatfish

Total and Spawning Biomass

Reliable estimates of total and spawning biomass are not available for these species.

Fishing Mortality

The catch of GOA deep water flatfish in 2002 was estimated to be 600 mt. Model projections of future catch
are shown in Table H.4-25 of Appendix H. Under FMP 2.1, model projections indicate that the catch is
expected to increase over four times the 2002 value to 2,400 mt by 2007, with a 2003-2007 average value of
2,600 mt.

Spatial/Temporal Concentration of Fishing Mortality

The spatial/temporal characteristics of the annual GOA deep water flatfish harvest could be affected under
FMP 2.1 if harvesters chose to fish in the areas which were formerly closed, or areas they previously avoided
due to high bycatch rates.
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Status Determination
The available information for flatfish species in the deep water complex requires that they are classified into
either the Tier 5 or Tier 6 management category. As a result, no MSSTs are defined for these species.

Therefore, it is not possible to determine their status.

Age and Size Composition

Age and size composition estimates are not available for these species.
Sex Ratio

The sex ratio of deep water flatfish in the GOA is assumed to be 50:50. No information is available to
suggest that this would change under FMP 2.1.

Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.1 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change during the next five years under this FMP.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.1 on deep water flatfish would
be governed by a complex web of indirect interactions which are currently difficult to quantify. Information
is insufficient to conclude that existing trophic interactions would undergo significant qualitative change
during the next five years under FMP 2.1.

Summary of Effects of FMP 2.1 — GOA Deep Water Flatfish

The direct and indirect effects of FMP 2.1 on GOA deep water flatfish cannot be determined from the MSST
criteria used for stocks in Management Category Tiers 1-3. It is unknown what the estimate of female
spawning biomass of these stocks are over the five year projection and what level of fishing mortality
corresponds to the modeled catch estimated under this FMP (Table 4.5-30).

Cumulative Effects Analysis of FMP 2.1 — BSAI Greenland Turbot

Mortality

¢ Direct/Indirect Effects of the FMP. The effect of fishing mortality on the BSAI Greenland turbot
is rated as insignificant under FMP 2.1.

¢ Persistent Past Effects have not been identified for fishing mortality in the BSAI Greenland turbot
stock.

¢ Reasonably Foreseeable Future External Effects on mortality are indicated due to potential
adverse effects of marine pollution since acute and/or chronic pollution events could cause Greenland

SEPTEMBER 2003 CHAPTER 4 - DRAFT PROGRAMMATIC SEIS

4.6-118



turbot mortality. Climate changes and regime shifts are considered non-contributing factors since it
is unlikely that the change in water temperatures would be of sufficient magnitude to result in
mortality of Greenland turbot.

¢ Cumulative Effect. A cumulative effect is identified for mortality of BSAI Greenland turbot and is
rated as insignificant. Fishing mortality at projected levels are at the OFL for this stock. The
combined effect of internal removals and removals due to reasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock to produce MSY on a continuing basis.

Change in Biomass Level

¢ Direct/Indirect Effects of the FMP. As stated in the direct/indirect effects section, the effect of the
fisheries on BSAI Greenland turbot biomass is insignificant.

¢ Persistent Past Effects have not been identified for the change in biomass in the BSAI Greenland
turbot stock.

¢ Reasonably Foreseeable Future External Effects on mortality are indicated due to the potential
adverse effects of marine pollution since acute and/or chronic pollution events could cause Greenland
turbot mortality. Climate changes and regime shifts have also been identified as having potential
beneficial or adverse effects on the Greenland turbot biomass level. A strong Aleutian Low and high
water temperatures tend to favor recruitment whereas a weak Aleutian Low and cooler water
temperatures tend to result in weak recruitment. For more information on climate changes and
regime shifts see Sections 3.5.1.9 and 3.10.

¢ Cumulative Effect. A cumulative effect is identified for the change in biomass level of BSAI
Greenland turbot, and is rated as significant negative. The female spawning biomass level is
projected to fall below the B,,, proxy value. The combined effect of internal removals and removals
due to reasonably foreseeable future external events is likely to jeopardize the capacity of the stock
to sustain itself above the MSST.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Direct/Indirect Effects of the FMP. Under FMP 2.1 the effect of the spatial/temporal concentration
of catch is considered insignificant for the stock.

¢ Persistent Past Effects. Climate changes and regime shifts have been identified as persistent past
effects for the spatial/temporal concentration of BSAI Greenland turbot catch. Climate changes and
regime shifts are suspected of having an effect on the reproductive success of the Greenland turbot
stock (see Section 3.5.1.9).

¢ Reasonably Foreseeable Future External Effects on the reproductive success of Greenland turbot
due to climate changes and regime shifts are potential beneficial or adverse. Marine pollution has
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also been identified as a potential adverse effect since acute and/or chronic pollution events could
alter the genetic structure and/or the reproductive success of BSAI Greenland turbot.

¢ Cumulative Effect. A cumulative effect is identified for the spatial/temporal concentration of the
Greenland turbot catch and is rated as insignificant. The spatial/temporal distribution of Greenland
turbot catch is not expected to change significantly. The combined effect of internal removals and
removals due to reasonably foreseeable external events is unlikely to sufficiently alter the genetic
structure or the reproductive success of the population such that the ability of the stock to maintain
itself at or above the MSST is jeopardized.

Change in Prey Availability

¢ Direct/Indirect Effects of the FMP. Under FMP 2.1, the change in prey availability for the BSAI
Greenland turbot is ranked as insignificant.

e Persistent Past Effects are identified for the change in prey availability of the BSAI Greenland
turbot stock. Past foreign, JV, and domestic fisheries have been identified as having influenced the
availability of Greenland turbot prey, mainly pollock which is their main prey item in the BSAI
Climate changes and regime shifts have also been identified as influencing Greenland turbot prey
availability (see Section 3.5.1.9).

¢ Reasonably Foreseeable Future External Effects of the climate changes and regime shifts on the
BSAI Greenland turbot stock are potential beneficial or adverse. Marine pollution has also been
identified as a potential adverse effect since acute and/or chronic pollution events could reduce prey
availability or prey quality and thus jeopardize the stocks ability to sustain itself above its MSST.

¢ Cumulative Effect. A cumulative effect is identified for change in prey availability and is
considered insignificant. The combination of internal and external removals of prey is not expected

to jeopardize the ability of the stock to sustain itself above the MSST.

Change in Habitat Suitability

¢ Direct/Indirect Effects of the FMP. Under FMP 2.1, the change in habitat suitability for the BSAI
Greenland turbot is ranked as insignificant.

e Persistent Past Effects identified for BSAI Greenland turbot include climate changes and regime
shifts. The foreign, JV, and domestic fisheries have also influenced the habitat suitability of
Greenland turbot, largely through the impacts of fishing gear on benthic habitats (see Section
3.5.1.9).

¢ Reasonably Foreseeable Future External Effects of the climate changes and regime shifts on the
BSAI Greenland turbot stock are potential beneficial or adverse. Marine pollution has also been
identified as a potential adverse effect since acute and/or chronic pollution events could cause habitat
degradation and may cause changes in spawning or rearing success.
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¢ Cumulative Effect. A cumulative effect is identified for BSAI Greenland turbot habitat suitability
and is rated as insignificant. The combination of internal and external habitat disturbances are not
expected to lead to a detectable change in spawning or rearing success such that the ability of the
Greenland turbot stock to sustain itself at or above the MSST is jeopardized.

Summary of Cumulative Effects — BSAI Greenland Turbot

Cumulative effects have been identified for mortality, change in biomass level, change in genetic structure,
change in reproductive success, change in prey availability and change in habitat suitability. All the
cumulative effects are determined to be insignificant to the BSAI Greenland turbot, except for the change in
biomasslevel. Evidence suggests that the BSAI Greenland turbot spawning biomass may be below the MSST
level for the projected years, therefore the cumulative effects for change in biomass level are identified as
significant negative (Table 4.6-7).

Cumulative Effects Analysis of FMP 2.1 — GOA Deep Water Flatfish

Mortality

¢ Direct/Indirect Effects of the FMP. The effect of fishing mortality on the GOA deep water flatfish
is rated as insignificant under FMP 2.1.

¢ Persistent Past Effects have not been identified for fishing mortality in the GOA deep water flatfish
stock.

¢ Reasonably Foreseeable Future External Effects on mortality are indicated due to potential
adverse effects of marine pollution since acute and/or chronic pollution events could cause deep
water flatfish mortality. Climate changes and regime shifts are considered non-contributing factors
since it is unlikely that the change in water temperatures would be of sufficient magnitude to result
in mortality of Deep water flatfish. The State of Alaska scallop fishery is identified as a
non-contributing factor since bycatch of deep water flatfish species is not expected to occur in this
fishery.

¢ Cumulative Effect. A cumulative effect is identified for mortality of GOA deep water flatfish and
is rated as insignificant. Fishing mortality at projected levels are well below the OFL for this stock.
The combined effect of internal removals and removals due to reasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock to maintain current population levels.

Change in Biomass Level

¢ Direct/Indirect Effects of the FMP. Total and spawning biomass estimates are unavailable for the
deep water flatfish species, therefore, the effects of FMP 2.1 on the change in biomass level are
unknown.

e Persistent Past Effects have not been identified for the change in biomass in the GOA deep water
flatfish stock complex.
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Reasonably Foreseeable Future External Effects on the change in biomass are indicated due to
the potential adverse effects of marine pollution since acute and/or chronic pollution events could
cause deep water flatfish mortality. Climate changes and regime shifts have also been identified as
having potential beneficial or adverse effects on the deep water flatfish species biomass level. For
more information on climate changes and regime shifts (see Sections 3.5.1.9 and 3.10). The State
of Alaska scallop fishery has been identified as a non-contributing factor for change in biomass level
since deep water flatfish species bycatch is not expected to occur.

Cumulative Effects are possible for the change in biomass level of GOA deep water flatfish, but is
unknown. It is unknown whether the combined effect of internal and external removals is likely to
jeopardize the capacity of the stock to maintain current population levels.

Spatial/Temporal Concentration of Catch

Change in Genetic Structure of Population
—  Change in Reproductive Success

Direct/Indirect Effects of the FMP. Under FMP 2.1 the effect of the spatial/temporal concentration
of catch is unknown for the stock since the MSST is unable to be determined.

Persistent Past Effects include climate changes and regime shifts which are suspected of having an
effect on the reproductive success of the deep water flatfish stock complex (see Section 3.5.1.9).

Reasonably Foreseeable Future External Effects on the reproductive success of GOA deep water
flatfish due to climate changes and regime shifts are potential beneficial or adverse. Marine pollution
has also been identified as a potential adverse effect since acute and/or chronic pollution events could
alter the genetic structure and/or the reproductive success of GOA deep water flatfish. The State of
Alaska scallop fishery is identified as a non-contributing factor to change in genetic structure and
reproductive success since bycatch of GOA deep water flatfish species is not expected to occur.

Cumulative Effects are possible for the spatial/temporal concentration of the GOA deep water
flatfish catch; however, this effect is unknown. It is unknown whether the combined effect of
internal and external removals is likely to sufficiently alter the genetic structure or the reproductive
success of the population such that the ability of the stock to maintain current population levels is
jeopardized.

Change in Prey Availability

Direct/Indirect Effects of the FMP. Under FMP 2.1, the change in prey availability for the GOA
deep water flatfish complex is unknown.

Persistent Past Effects are identified for the change in prey availability of the GOA deep water
flatfish stock complex and include climate changes and regime shifts (see Section 3.5.1.9).

Reasonably Foreseeable Future External Effects of the climate changes and regime shifts on the
GOA deep water flatfish stock complex are potential beneficial or adverse. Marine pollution has also
been identified as a potential adverse effect since acute and/or chronic pollution events could reduce
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prey availability or prey quality and thus jeopardize the stocks ability to sustain itself above its
MSST. The State of Alaska scallop fishery has been identified as a potential adverse contributor to
benthic prey availability (see Section 3.6).

Cumulative Effect. A cumulative effects is identified for change in prey availability; however, this
effect is unknown. It is unknown whether the combination of internal and external removals of prey
is expected to jeopardize the ability of the stock to maintain current populations.

Change in Habitat Suitability

Direct/Indirect Effects of the FMP. Under FMP 2.1, the change in habitat suitability for the GOA
deep water flatfish complex is unknown.

Persistent Past Effects identified for GOA deep water flatfish include climate changes and regime
shifts. The foreign, JV, and domestic fisheries have also influenced the habitat suitability of deep
water flatfish, largely through the impacts of fishing gear on benthic habitats (see Section 3.5.1.9).

Reasonably Foreseeable Future External Effects of the climate changes and regime shifts on the
GOA deep water flatfish stock complex are potential beneficial or adverse. Marine pollution has also
been identified as a potential adverse effect since acute and/or chronic pollution events could cause
habitat degradation and may cause changes in spawning or rearing success. The State of Alaska
scallop fisheryhas been identified as a potential adverse contributor to habitat suitability (see Section
3.6).

Cumulative Effect. A cumulative effect is identified for GOA deep water flatfish habitat suitability;
however, this effect is unknown. It is unknown whether the combination of internal and external
habitat disturbances are expected to lead to a detectable change in spawning or rearing success such
that the ability of the deep water flatfish stock complex to maintain current population levels is
jeopardized.

Summary of Cumulative Effects — GOA Deep Water Flatfish

Cumulative effects have been identified for mortality, change in biomass level, change in genetic structure,
change in reproductive success, change in prey availability and change in habitat suitability; however, all
effects except mortality are unknown. Mortality has been identified as insignificant (Table 4.5-32).

Direct/Indirect Effects of FMP 2.2 — BSAI Greenland Turbot

Total Biomass

The total biomass of Greenland turbot at the start of 2002 is estimated to be 106,000 mt. Model projections
of future total BSAI biomass estimates are shown in Table H.4-5 of Appendix H. Under FMP 2.2, model
projections indicate that the total BSAI biomass is expected to decline about 19 percent of the 2002 value to
86,000 mt by 2007, with a 2003-2007 average value of 91,000 mt.
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Spawning Biomass

Spawning biomass of female Greenland turbot at the start of 2002 is estimated to be 67,800 mt. Model
projections of future Greenland turbot spawning biomass estimates are shown in Table H.4-5 of Appendix
H. Under FMP 2.2, model projections indicate that female spawning biomass is expected to decline 31
percent of the 2002 value to 46,600 mt by 2007, with a 2003-2007 average value of 53,800 mt. Projected
female spawning biomass is estimated to be above the B, proxy value of 47,570 mt for 2003-2006 and then
drop 930 mt below the B,,5, proxy value in 2007.

Fishing Mortality

The average annual fishing mortality imposed on the Greenland turbot stock in 2002 is 0.052. Model
projections show this value will increase to 0.19 in 2003 and 2004 and then decrease to 0.16 in 2007. This
maximum value under this FMP is less than the F,,s, proxy value of 0.48, the rate associated with the OFL
(Table H.4-5 of Appendix H).

Spatial/Temporal Concentration of Fishing Mortality

Since this FMP allows for setting PSC limits proportional to the abundance of the bycatch species, it is
possible that Greenland turbot fishers would spend less effort in bycatch avoidance in years where bycatch
species were abundant. Otherwise, the spatial/temporal characteristics of the annual BSAI Greenland turbot
harvest would not be affected under FMP 2.2 relative to the baseline year 2002.

Status Determination
Model projections of future catches of BSAI Greenland turbot are below the OFLs in all years under FMP
2.2. The Greenland turbot female spawning stock is above the MSST level under this FMP, as in the baseline

year 2002.

Age and Size Composition

Under FMP 2.2, the mean age of the BSAI Greenland turbot stock in 2008, as computed in model projections
(Table H.4-5 of Appendix H), is 4.6 years. This compares with a mean age in the equilibrium unfished BSAI
stock of 5.9 years. Note that the mean ages and sizes actually observed in 2008 (as opposed to the model
projections of mean age in 2008) will be driven largely by the strengths of incoming recruitments during the
intervening years.

Sex Ratio

The sex ratio of Greenland turbot in the BSAT is assumed to be 50:50.No information is available to suggest
that this would change under FMP 2.2.

Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.2 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change during the next five years under this FMP.
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Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.2 on Greenland turbot would
be governed by a complex web of indirect interactions which are currently difficult to quantify. Information
is insufficient to conclude that existing trophic interactions would undergo significant qualitative change
during the next five years under FMP 2.2.

Summary of Effects of FMP 2.2 — BSAI Greenland Turbot

Table 4.5-29 summarizes the effects of FMP 2.2 on BSAI Greenland turbot.

Direct/Indirect Effects of FMP 2.2 — GOA Deep Water Flatfish

Total and Spawning Biomass

Reliable estimates of total and spawning biomass are not available for these species.

Fishing Mortality

The catch of GOA deep water flatfish in 2002 was estimated to be 600 mt. Model projections of future catch
are shown in Table H.4-25 of Appendix H. Under FMP 2.2, model projections indicate that the catch is
expected to increase twice the 2002 value to 1,200 mt by 2007, with a 2003-2007 average value of 1,200 mt.

Spatial/Temporal Concentration of Fishing Mortality

Since this FMP allows for setting PSC limits proportional to the abundance of the bycatch species, it is
possible that GOA deep water flatfish fishers would spend less effort in bycatch avoidance in years where
bycatch species were abundant. Otherwise, the spatial/temporal characteristics of the annual this fishery
would not be affected under FMP 2.2 relative to the baseline year 2002.

Status Determination

The available information for flatfish species in the deep water complex requires that they are classified into
either the Tier 5 or Tier 6 management category. As a result, no MSSTs are defined for these species.
Therefore, it is not possible to determine their status.

Age and Size Composition

Age and size composition estimates are not available for these species.
Sex Ratio

The sex ratio of deep water flatfish in the GOA is assumed to be 50:50. No information is available to suggest
that this would change under FMP 2.2.
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Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.2 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change during the next five years under this FMP.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.2 on deep water flatfish would
be governed by a complex web of indirect interactions which are currently difficult to quantify. Information
is insufficient to conclude that existing trophic interactions would undergo significant qualitative change
during the next five years under FMP 2.2.

Summary of Effects of FMP 2.2 — GOA Deep Water Flatfish

The direct and indirect effects of FMP 2.2 on GOA deep water flatfish cannot be determined from the MSST
criteria used for stocks in Management Category Tiers 1-3. It is unknown what the estimate of female
spawning biomass of these stocks is over the five-year projection and what level of fishing mortality
corresponds to the modeled catch estimated under this FMP (Table 4.5-30).

Cumulative Effects Analysis of FMP 2.2 — BSAI Greenland Turbot

Mortality

¢ Direct/Indirect Effects of the FMP. The effect of fishing mortality on the BSAI Greenland turbot
is rated as insignificant under FMP 2.2.

e Persistent Past Effects have not been identified for fishing mortality in the BSAI Greenland turbot
stock.

¢ Reasonably Foreseeable Future External Effects on mortality are the same as those described
under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for mortality of BSAI Greenland turbot and is
rated as insignificant. Fishing mortality at projected levels are well below the OFL for this stock.
The combined effect of internal removals and removals due to reasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock to produce MSY on a continuing basis.

Change in Biomass Level

¢ Direct/Indirect Effects of the FMP. As stated in the direct/indirect effects section, the effect of the
fisheries on BSAI Greenland turbot biomass is insignificant.

e Persistent Past Effects have not been identified for the change in biomass in the BSAI Greenland
turbot stock.

SEPTEMBER 2003 CHAPTER 4 - DRAFT PROGRAMMATIC SEIS

4.6-126



¢ Reasonably Foreseeable Future External Effects on the change in biomass level are the same as
those described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for the change in biomass level of BSAI
Greenland turbot and is rated as insignificant. Fishing mortality at projected levels are well below
the OFL for this stock and the female spawning biomass is above the B,,;, value from 2003-2006.
The combined effect of internal removals and removals due to reasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock to sustain itself above the MSST.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Direct/Indirect Effects of the FMP. Under FMP 2.2 the effect of the spatial/temporal concentration
of catch is considered insignificant for the stock.

¢ Persistent Past Effects identified for the spatial/temporal concentration of BSAI Greenland turbot
are the same as those described under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the reproductive success and genetic structure
of Greenland turbot are the same as those described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for the spatial/temporal concentration of the
Greenland turbot catch and is rated as insignificant. The combined effect of internal removals and
removals due to reasonably foreseeable external events is unlikely to sufficiently alter the genetic
structure or the reproductive success of the population such that the ability of the stock to maintain
itself at or above the MSST is jeopardized.

Change in Prey Availability

¢ Direct/Indirect Effects of the FMP. Under FMP 2.2, the change in prey availability for the BSAI
Greenland turbot is ranked as insignificant.

¢ Persistent Past Effects identified for the change in prey availability of the BSAI Greenland turbot
are the same as those described under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in prey availability are the same
as those described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for change in prey availability and is
considered insignificant. The combination of internal and external removals of prey is not expected
to jeopardize the ability of the stock to sustain itself above the MSST.
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Change in Habitat Suitability

¢ Direct/Indirect Effects of the FMP. Under FMP 2.2, the change in habitat suitability for the BSAI
Greenland turbot is ranked as insignificant.

¢ Persistent Past Effects identified for the habitat suitability of BSAI Greenland turbot are the same
as those described under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on habitat suitability are the same as those
described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for BSAI Greenland turbot habitat suitability
and is considered insignificant. The combination of internal and external habitat disturbances are not
expected to lead to a detectable change in spawning or rearing success such that the ability of the
Greenland turbot stock to sustain itself at or above the MSST is jeopardized.

Summary of Cumulative Effects — BSAI Greenland Turbot

Cumulative effects have been identified for mortality, change in biomass level, change in genetic structure,
change in reproductive success, change in prey availability and change in habitat suitability. All the
cumulative effects are determined to be insignificant to the BSAI Greenland turbot (Table 4.5-31).

Cumulative Effects Analysis of FMP 2.2 — GOA Deep Water Flatfish

Mortality

¢ Direct/Indirect Effects of the FMP. The effect of fishing mortality on the GOA deep water flatfish
is rated as insignificant under FMP 2.2.

¢ Persistent Past Effects have not been identified for fishing mortality in the GOA deep water flatfish
stock.

¢ Reasonably Foreseeable Future External Effects on mortality are the same as those described
under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for mortality of GOA deep water flatfish and
is rated as insignificant. Fishing mortality at projected levels are well below the OFL for this stock.
The combined effect of internal removals and removals due to reasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock to maintain current population levels.

Change in Biomass [evel

¢ Direct/Indirect Effects of the FMP. Total and spawning biomass estimates are unavailable for the
deep water flatfish species, therefore, the effects of FMP 2.2 on the change in biomass level are
unknown.
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e Persistent Past Effects have not been identified for the change in biomass in the GOA deep water
flatfish stock complex.

¢ Reasonably Foreseeable Future External Effects on the change in biomass are the same as those
described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is possible for the change in biomass level of GOA deep
water flatfish, but is unknown. It is unknown whether the combined effect of internal and external
removals is likely to jeopardize the capacity of the stock to maintain current population levels.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Direct/Indirect Effects of the FMP. Under FMP 2.2 the effect of the spatial/temporal concentration
of catch is unknown for the stock since the MSST is unable to be determined.

¢ Persistent Past Effects identified for the spatial/temporal concentration of GOA deep water flatfish
are the same as those described under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the reproductive success and genetic structure
of GOA deep water flatfish are the same as those described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is possible for the spatial/temporal concentration of the
GOA deep water flatfish catch; however, this effect is unknown. It is unknown whether the combined
effect of internal and external removals is likely to sufficiently alter the genetic structure or the
reproductive success of the population such that the ability of the stock to maintain current
population levels is jeopardized.

Change in Prey Availability

¢ Direct/Indirect Effects of the FMP. Under FMP 2.2, the change in prey availability for the GOA
deep water flatfish complex is unknown.

¢ Persistent Past Effects identified for the change in prey availability of the GOA deep water flatfish
are the same as those described under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in prey availability are the same
as those described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for change in prey availability; however, this
effect is unknown. It is unknown whether the combination of internal and external removals of prey
is expected to jeopardize the ability of the stock to maintain current populations.
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Change in Habitat Suitability

¢ Direct/Indirect Effects of the FMP. Under FMP 2.2, the change in habitat suitability for the GOA
deep water flatfish complex is unknown.

¢ Persistent Past Effects identified for the change in habitat suitability of GOA deep water flatfish
are the same as those described under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in habitat suitability are the same
as those described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for GOA deep water flatfish habitat suitability;
however, this effect is unknown. It is unknown whether the combination of internal and external
habitat disturbances are expected to lead to a detectable change in spawning or rearing success such
that the ability of the deep water flatfish stock complex to maintain current population levels is
jeopardized.

Summary of Cumulative Effects — GOA Deep Water Flatfish

Cumulative effects have been identified for mortality, change in biomass level, change in genetic structure,
change in reproductive success, change in prey availability and change in habitat suitability; however, all
effects except mortality are unknown. Mortality has been identified as insignificant (Table 4.5-32).

4.6.1.10 Bering Sea/Aleutian Islands Alaska Plaice, Bering Sea/Aleutian Islands Other Flatfish and
Gulf of Alaska Rex Sole Alternative 2 Analysis

Alaska plaice, other flatfish and rex sole fisheries in the BSAI and GOA are described in more detail in
Section 3.5.1.10 of this Programmatic SEIS.

Direct/Indirect Effects of FMP 2.1 — BSAI Alaska Plaice
Total Biomass

Total biomass of BSAI Alaska plaice at the start of 2003 is estimated to be 1,083,000 mt. Model projections
of future total Alaska plaice BSAI biomass are shown in Table H.4-9 of Appendix H. Under FMP 2.1, model
projections indicate that BSAI biomass is expected to increase to a value of 1,098,000 mt in 2007, with a
2003-2007 average value of 1,089,000 mt.

Spawning Biomass

Spawning biomass of BSAI Alaska plaice at the start of 2003 is estimated to be 274,800 mt. Model
projections of future total BSAI biomasses are shown in Table H.4-9 and Figure H.4-8 of Appendix H. Under
FMP 2.1, model projections indicate that BSAI Alaska plaice biomass is expected to decrease to a value of
270,700 mt in 2005, and then increase to 273,200 mt in 2007. The projected average biomass from
2003-2007 is 272,400 mt.
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Fishing Mortality

The projected fishing mortality imposed on the BSAI Alaska plaice stock is 0.032 in 2003, and decreases to
0.026 in 2007. The proportion of spawner biomass per recruit conserved under these fishing mortality rates
is 86 percent in 2003 and increases to 88 percent in 2007, with an average of 87 percent from 2003-2007
(Table H.4-9 of Appendix H).

Spatial/Temporal Concentration of Fishing Mortality

FMP 2.1 involves the resumption of fishing in a number of areas currently closed, and these areas are largely
in the EBS. Although most of the bycatch of Alaska plaice still occurs in the yellowfin sole fishery, a greater
proportion is taken in the Pacific cod trawl fishery. An average of 17,800 mt was projected to be annually
harvested from 2003-2008, with 10,710 mt (60 percent) from the yellowfin sole fishery and 4,040 mt (22
percent) from the Pacific cod trawl fishery.

Status Determination

Under FMP 2.1, the ABC is set equal to the OFL, removing the buffer between these two harvest regulations.
Model projections of future catches of BSAI Alaska plaice are below the OFL level from 2003 to 2008.

Age and Size Composition

Under FMP 2.1, the mean age of the BSAI Alaska plaice stock in 2008, as computed in model projections,
is 4.36 years. This compares with a mean age in the equilibrium unfished stock of 4.51 years.

Sex Ratio

The sex ratio of BSAI Alaska plaice is assumed to be 50:50. No information is available to suggest that this
would change under FMP 2.1.

Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.1 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change under this FMP 2.1.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.1 would be governed by a
complex web of direct and indirect interactions which are difficult to quantify. Information is insufficient
to conclude that trophic interactions would undergo significant qualitative change under FMP 2.1.

Summary of Effects of FMP 2.1 — BSAI Alaska Plaice

Although the ABC and OFL levels for Alaska plaice are equivalent under FMP 2.1, and the F;, is not
reduced for lower stock sizes, the harvest of Alaska plaice under FMP 2.1 is reduced so the direct and indirect
effects are considered insignificant. Fishing rates are at the Fy,, level, which are lower than accepted
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scientific standards based on studies of population dynamics and estimates of natural variation of recruitment
(Table 4.5-33).

Relative to the 2002 comparative baseline, the Alaska plaice stock is projected to continue to not be
overfished under this FMP. The twenty year projection (Figure H.4-8 of Appendix H) indicates that the
female spawning stock is expected to remain at a high and stable level well above B, ;.

Direct/Indirect Effects of FMP 2.1 — BSAI Other Flatfish

Total and Spawning Biomass

Total and spawning biomass estimates are not available for these species.

Fishing Mortality

The catch of BSAI Other flatfish in 2002 was estimated to be 2,600 mt. Model projections of future catch
are shown in Table H.4-10 of Appendix H. Under FMP 2.1, model projections indicate that the 2003 catch
is expected to increase from the 2002 value to 3,300 mt in 2003 and then gradually decrease each year to
2,800 mt in 2007 (7 percent increase from 2002). The 2003-2007 average catch is 3,000 mt.

Spatial/Temporal Concentration of Fishing Mortality

The spatial/temporal characteristics of the annual BSAI Other flatfish harvest could be affected under FMP
2.1 if harvesters chose to fish in the areas which were formerly closed (Walrus Island, red king crab savings
area, etc.) or areas they previously avoided due to high bycatch rates.

Status Determination

The available information for flatfish species in the deep water complex requires that they are classified into
either the Tier 4 or Tier 5 management category. As a result, no MSSTs are defined for these species.
Therefore, it is not possible to determine their status.

Age and Size Composition

Age and size composition estimates are not available for these species.
Sex Ratio

The sex ratios the species of the Other flatfish category in the BSAI is assumed to be 50:50. No information
is available to suggest that this would change under FMP 2.1.

Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.1 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change during the next five years under this FMP.
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Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.1 on Other flatfish would be
governed by a complex web of indirect interactions which are currently difficult to quantify. Information is
insufficient to conclude that existing trophic interactions would undergo significant qualitative change during
the next five years under FMP 2.1.

Summary of Effects of FMP 2.1 — BSAI Other Flatfish

The available information for flatfish species in the deep water complex requires that they are classified into
either the Tier 4 or Tier 5 management category. As a result, no MSSTs are defined for these species.
Therefore, it is not possible to determine their status (Table 4.5-34).

Direct/Indirect Effects of FMP 2.1 — GOA Rex Sole

Total and Spawning Biomass

Total and spawning biomass estimates are not available for this species.

Fishing Mortality

The catch of GOA rex sole in 2002 was estimated to be 3,000 mt. Model projections of future catch are
shown in Table H.4-26 of Appendix H. Under FMP 2.1, model projections indicate that the catch is expected
to increase to 9,300 mt in 2003 and remain at 9,200 for 2004-2007. The 2003-2007 average catch is 9,300
mt.

Spatial/Temporal Concentration of Fishing Mortality

The spatial/temporal characteristics of the annual GOA rex sole harvest could be affected under FMP 2.1 if
harvesters chose to fish in the areas which were formerly closed, or areas they previously avoided due to high
bycatch rates.

Status Determination

The available information for GOA rex sole requires that they are classified into the Tier 5 management
category. As a result, no MSSTs are defined for this species. Therefore, it is not possible to determine their

status.

Age and Size Composition

Age and size composition estimates are not available for this species.
Sex Ratio

The sex ratio of rex sole in the GOA is assumed to be 50:50. No information is available to suggest that this
would change under FMP 2.1.
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Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.1 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change during the next five years under this FMP.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.1 on rex sole would be governed
by a complex web of indirect interactions which are currently difficult to quantify. Information is insufficient
to conclude that existing trophic interactions would undergo significant qualitative change during the next
five years under FMP 2.1.

Summary of Effects of FMP 2.1 — GOA Rex Sole

The direct and indirect effects of FMP 2.1 on GOA rex sole cannot be determined from the MSST criteria
used for stocks in Management Category Tiers 1-3. It is unknown what the estimate of female spawning
biomass of this stock is over the five year projection and what level of fishing mortality corresponds to the
modeled catch estimated under this FMP (Table 4.5-35).

Cumulative Effects FMP 2.1 — BSAI Alaska Plaice

Mortality

e Internal Effects. The effect of fishing mortality on the BSAI Alaska plaice stock is insignificant
under FMP 2.1.

e Persistent Past Effects. No lingering past effects on BSAI Alaska plaice have been identified.

¢ Reasonably Foreseeable Future External Effects. Marine pollution has been identified as a
potential adverse contributor to mortality of BSAI Alaska plaice. Acute and/or chronic pollution
events, if large enough in scale, could cause mortality to the point that the capacity of the stock to
produce MSY on a continuing basis is jeopardized. Climate changes and regime shifts are not
identified as contributors to mortality since a change is not expected to be significant in magnitude
to cause mortality.

¢ Cumulative Effect. Under FMP 2.1, a cumulative effect is identified for BSAI Alaska plaice
mortality; however, that effect is considered insignificant. Alaska plaice are fished above the ABC
and OFL values. The combined effect of internal removals and removals due to reasonably
foreseeable external events is not expected to jeopardize the capacity of the stock to produce MSY
on a continuing basis.

Change in Biomass

¢ Internal Effects. Change in biomass of the BSAI Alaska plaice stock is expected to be insignificant
under FMP 2.1.
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e Persistent Past Effects. No lingering past effects on BSAI Alaska plaice have been identified.

¢ Reasonably Foreseeable Future External Effects. Marine pollution events are identified as
potential adverse contributors to BSAI Alaska plaice change in biomass level. Acute and/or chronic
pollution events, if large enough in scale, could impact biomass to the point that the stock is unable
to maintain MSST. Climate changes and regime shifts are identified as potential beneficial or
adverse contributors to change in biomass level, since recruitment is affected by climate changes and
regime shifts through a combination of prey availability and habitat suitability effects.

¢ Cumulative Effect. A cumulative effect is identified for BSAI Alaska plaice change in biomass;
however, it is determined to be insignificant. The combination of internal and external factors are
not expected to reduce Alaska plaice biomass such that the ability of the stock to maintain itself at
or above the MSST is jeopardized.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population

—  Change in Reproductive Success

¢ Internal Effects. FMP 2.1 is determined to have an insignificant effect on BSAI Alaska plaice
spatial/temporal characteristics.

¢ Persistent Past Effects. No persistent past effects have been identified for the genetic structure of
the BSAI Alaska plaice population. Although, climate changes and regime shifts have been
identified as having a potential positive or negative effect on BSAI Alaska plaice reproductive
success.

¢ Reasonably Foreseeable Future External Effects. Marine pollution is identified as a potential
adverse contribution to BSAI Alaska plaice genetic structure and reproductive success. Acute and/or
chronic events, depending on their location and magnitude, could alter the genetic structure of the
population through localized mortality events, and could also result in reduced recruitment. Climate
changes and regime shifts have been identified as potential beneficial or adverse contributor to the
reproductive success of BSAI Alaska plaice, but as a non-contributing factor to the genetic structure
of Alaska plaice. The reproductive success is affected through a combination of climate induced
changes in prey availability and habitat suitability.

¢ Cumulative Effect. A cumulative effect has been identified for the spatial/temporal concentration
of BSAI Alaska plaice; however, it is determined to be insignificant. The combined internal and
external events are not expected to significantly alter the reproductive success or genetic structure
such that it jeopardizes the capacity of the stock to maintain itself above MSST.

Change in Prey Availability

¢ Internal Effects. FMP 2.1 is determined to have an insignificant effect on BSAI Alaska plaice prey
availability.
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e Persistent Past Effects. Climate changes and regime shifts have been identified as having potential
negative or positive effects on BSAI Alaska plaice prey availability. Little research has been
conducted on benthic invertebrates, the main prey species of Alaska plaice, therefore the magnitude
and direction of the effects imposed by climate changes and regime shifts are unknown.

¢ Reasonably Foreseeable Future External Effects. Marine pollution has been identified as a
potential adverse contributor to the prey availability of BSAI Alaska plaice. Acute and/or chronic
pollution events could reduce prey availability or prey quality and thus jeopardize the stocks ability
to sustain itself above the MSST. Climate changes and regime shifts are identified as potential
beneficial or adverse contributors to BSAI Alaskaplaice prey availability. However, as stated above,
since little research has been conducted on the effects of climate changes on benthic invertebrates,
the magnitude and direction of the changes are unknown.

¢ Cumulative Effect. A cumulative effect has been identified for the BSAI Alaska plaice change in
prey availability; however, the effect is identified as insignificant. The combination of internal and
external removals of prey species is not expected to decrease prey availability such that the BSAI
Alaska plaice stock is unable to maintain itself at or above MSST.

Change in Habitat Suitability

e Internal Effects. FMP 2.1 is determined to have an insignificant effect on Alaska plaice habitat
suitability.

e Persistent Past Effects. The past foreign, JV, and domestic fisheries have been identified as having
negative effects on BSAI Alaska plaice habitat. See Sections 3.5.1.10 and 3.6 for more information
on the effects of fishing gear on flatfish habitat. Climate changes and regime shifts are also identified
as having a potential negative or positive effect on Alaska plaice habitat (see Sections 3.5.1.10 and
3.10).

¢ Reasonably Foreseeable Future External Effects. Marine pollution is identified as a potential
adverse contributor to BSAI Alaska plaice habitat suitability. Acute and/or chronic pollution events
could cause habitat degradation and may cause changes in spawning or rearing success of Alaska
plaice. Climate changes and regime shifts have also been identified as having potential beneficial
or adverse contributions to BSAI Alaska plaice habitat suitability. In general, when the Aleutian
Low is strong and corresponding water temperatures are high, flatfish recruitment is favored.

e Cumulative Effect. A cumulative effect for BSAI Alaska plaice change in habitat suitability is
identified and is rated as insignificant. The combination ofinternal and external habitat disturbance
factors is not expected to lead to a detectable change in spawning or rearing success such that the
ability of the BSAI Alask plaice stock to maintain itself at or above the MSST is jeopardized.

Summary of Cumulative Effects — BSAI Alaska Plaice

While cumulative effects are identified for mortality, change in biomass, change in genetic structure of the
population, change in reproductive success change in prey availability, and change in habitat suitability, they
are determine to be insignificant for the BSAI Alaska plaice stock (Table 4.5-36).
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Cumulative Effects FMP 2.1 — BSAI Other Flatfish

Mortality

¢ Internal Effects. The effect of fishing mortality on the BSAI other flatfish is rated as insignificant
under FMP 2.1.

e Persistent Past Effects have not been identified for BSAI other flatfish mortality.

¢ Reasonably Foreseeable Future External Effects on mortality are the same as those described for
BSAI Alaska plaice under this FMP.

¢ Cumulative Effect. A cumulative effect is identified for mortality of BSAI other flatfish and is rated
as insignificant. Fishing mortality rates for projected years are well below the other flatfish OFL.
The combined effect of internal removals and removals due to reasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock maintain current population levels.

Change in Biomass Level

e Internal Effects. Under FMP 2.1, the effect of changes in biomass level is rated as unknown since
the MSST for this stock is not possible to be determined.

¢ Persistent Past Effects have not been identified for the BSAI other flatfish change in biomass level
effect indicator.

¢ Reasonably Foreseeable Future External Effects on the change in biomass level are the same as
those described for BSAI Alaska plaice under this FMP.

¢ Cumulative Effect. A cumulative effect is possible for the change in biomass level of BSAI other
flatfish, but the effect is unknown. The combined effect of internal removals and removals due to
reasonably foreseeable future external events may or may not jeopardize the capacity of the stock to
maintain current population levels.

Spatial/Temporal Concentration of Catch
Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effects. Under FMP 2.1 the effect of the spatial/temporal concentration of catch is
unknown since it is not possible to determine MSST.

e Persistent Past Effects identified for the spatial/temporal concentration of catch are the same as
those described for BSAI Alaska plaice under this FMP.

¢ Reasonably Foreseeable Future External Effects on the spatial/temporal characteristics of the
BSALI other flatfish stock are the same as those described for BSAI Alaska plaice under this FMP.
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¢ Cumulative Effect. A cumulative effect is possible for the spatial/temporal concentration of the
other flatfish catch; however, these effects are unknown since the MSST is not possible to be
determined. The combined effect of internal removals and removals due to reasonably foreseeable
future external events may or may not jeopardize the capacity of the stock to maintain current
population levels.

Change in Prey Availability

e Internal Effects. Under FMP 2.1, the change in prey availability for the BSAI other flatfish is
unknown since it is not possible to determine MSST.

e Persistent Past Effects identified for the change in prey availability are the same as those described
for BSAI Alaska plaice under this FMP.

¢ Reasonably Foreseeable Future External Effects identified for the change in prey availability are
the same as those described for BSAI Alaska plaice under this FMP.

¢ Cumulative Effect. A cumulative effect is identified for the change in prey availability; however,
this effect is unknown since it is not possible to determine the MSST. The combined effect of
internal removals and removals due to reasonably foreseeable future external events may or may not
jeopardize the capacity of the stock to maintain current population levels.

Change in Habitat Suitability

e Internal Effects. Under FMP 2.1, the change in habitat suitability for the BSAI other flatfish is
unknown since it is not possible to determine MSST.

¢ Persistent Past Effects identified for habitat suitability of BSAI other flatfish are the same as those
described for BSAI Alaska plaice under this FMP.

¢ Reasonably Foreseeable Future External Effects identified for habitat suitability of BSAI other
flatfish are the same as those described for BSAI Alaska plaice under this FMP.

¢ Cumulative Effect. A cumulative effect is identified for BSAI other flatfish habitat suitability;
however, this effect is unknown. The combined effect of internal removals and removals due to
reasonably foreseeable future external events may or may not jeopardize the capacity of the stock to
maintain current population levels.

Summary of Cumulative Effects — BSAI Other Flatfish

Although cumulative effects are possible for mortality, change in biomass level, change in genetic structure,
change in reproductive success, change in prey availability and change in habitat suitability, only the effects
for mortality are identified as insignificant. The other cumulative effects are unknown at this time (Table 4.5-
37).
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Cumulative Effects FMP 2.1 — GOA Rex Sole

Mortality

¢ Internal Effects. The effect of fishing mortality on the GOA rex sole is rated as unknown under
FMP 2.1.

« Persistent Past Effects. Large removals of rex sole by the past foreign, JV, and domestic fisheries
have been identified as having had a negative persistent past effect on GOA rex sole stocks. See
Section 3.5.1.10 for details regarding these effects.

¢ Reasonably Foreseeable Future External Effects on mortality are indicated due to the potential
adverse effects of marine pollution since acute and/or chronic pollution events could cause rex sole
mortality. Climate changes and regime shifts are considered non-contributing factors since it is
unlikely that the change in water temperatures would be of sufficient magnitude to result in mortality
of rex sole. The State of Alaska scallop fishery has also been identified as a non-contributing factor
since it is not expected to contribute to direct mortality of rex sole.

¢ Cumulative Effect. A cumulative effect is identified for mortality of GOA rex sole and is rated as
insignificant. Fishing mortality rates for projected years are well below the rex sole OFL. The
combined effect of internal removals and removals due to reasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock maintain current population levels.

Change in Biomass [evel

¢ Internal Effects. Under FMP 2.1, the effect of changes in biomass level is rated as unknown since
the MSST for this stock is not possible to be determined.

e Persistent Past Effects. Large removals of rex sole by past foreign, JV, and domestic fisheries have
been identified as having had a negative persistent past effect on GOA rex sole stocks see Section
3.5.1.10 for details regarding these effects.

¢ Reasonably Foreseeable Future External Effects on mortality are indicated due to potential
adverse effects of marine pollution since acute and/or chronic pollution events could cause rex sole
mortality. Climate changes and regime shifts have also been identified as having an indirect potential
beneficial or adverse effect on the rex sole biomass level. When the Aleutian Low is strong and water
temperatures warm, flatfish recruitment is favored, likewise when the Aleutian Low is weak and the
temperatures cooler, recruitment tends to be weak. The State of Alaska Scallop Fishery is identified
as a non-contributing factor since it is not expected to contribute to direct mortality of rex sole. For
more information on climate changes and regime shifts see Sections 3.5.1.10 and 3.10.

¢ Cumulative Effect. A cumulative effectis possible for the change in biomass level of GOA rex sole,
but is rated as unknown. The combined effect of internal removals and removals due to reasonably
foreseeable future external events may or may not jeopardize the capacity of the stock to maintain
current population levels.
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Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effects. Under FMP 2.1 the effect of the spatial/temporal concentration of catch is
unknown since it is not possible to determine MSST.

e Persistent Past Effects are not identified for genetic structure of the population; however, climate
changes and regime shifts are identified as having persistent past effects on the reproductive success
of the GOA rex sole stock. See Sections 3.5.1.10 and 3.10 for more information of climate changes
and regime shifts.

¢ Reasonably Foreseeable Future External Effects on the genetic structure of rex sole include the
potential adverse effects of marine pollution since anacute and/or chronic pollution event could alter
the genetic structure of the population by causing localized mortality. The State of Alaska scallop
fishery and climate changes and regime shifts have both been identified as non-contributing factors
to the change in genetic structure of rex sole stocks. These events are not expected to cause localized
depletions that would alter the genetic sub-population structure of rex sole stock. Change in
reproductive success of rex sole due to climate changes and regime shifts are identified as having a
potential beneficial or adverse effect. Marine pollution has been identified as a potential adverse
effect since acute and/or chronic pollution events could also the reproductive success of GOA rex
sole. Again, the State of Alaska scallop fishery has been identified as a non-contributing factor since
the scallop fishery is not expected to contribute to rex sole removals.

¢ Cumulative Effect. A cumulative effect is possible for the spatial/temporal concentration of the rex
sole catch; however, this effect is unknown since the MSST is not possible to be determined. The
combined effect of internal removals and removals due to reasonably foreseeable future external
events may or may not jeopardize the capacity of the stock to maintain current population levels.

Change in Prey Availability

e Internal Effects. Under FMP 2.1, the change in prey availability for the GOA rex sole is unknown
since it is not possible to determine MSST.

¢ Persistent Past Effects. Climate changes and regime shifts are identified as having had effected the
prey availability of the GOA rex sole stock. The actual effect of climate changes and regime shifts
on rex sole prey availability is unknown, but could have had a potential positive or negative effect.
See Sections 3.5.1.10 and 3.10 for more information on climate changes and regime shifts.

¢ Reasonably Foreseeable Future External Effects of the climate changes and regime shifts on the
GOA rex sole stock are potential beneficial or adverse. Marine pollution has also been identified as
a potential adverse effect since acute and/or chronic pollution events could reduce prey availability
or prey quality and thus jeopardize the stocks ability to maintain current population levels. The State
of Alaska scallop fishery has been identified as having a potential adverse effect on rex sole prey
availability since the habitat disturbances caused by dredging could influence the availability of
benthic prey.
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¢ Cumulative Effect. A cumulative effect is possible for change in prey availability; however, this
effect is unknown since it is not possible to determine the MSST. The combined effect of internal
removals and removals due to reasonably foreseeable future external events may or may not
jeopardize the capacity of the stock to maintain current population levels.

Change in Habitat Suitability

e Internal Effects. Under FMP 2.1, the change in habitat suitability for the GOA rex sole is unknown
since it is not possible to determine MSST.

¢ Persistent Past Effects identified for GOA rex sole include climate changes and regime shifts. The
actual effects of climate changes and regime shifts on habitat suitability are unknown, but could have
a potential beneficial or adverse effect. Habitat disturbances caused by the past foreign, JV, and
domestic fisheries have also been identified as having persistent past effects on the GOA rex sole
stock see Sections 3.5.1.10 and 3.10 for more information regarding the past fisheries and climate
changes and regime shifts.

¢ Reasonably Foreseeable Future External Effects of the climate changes and regime shifts on the
GOA rex sole stock are potential beneficial or adverse. When the Aleutian Low is strong and water
temperatures warm, flatfish recruitment is favored, likewise when the Aleutian Low is weak and
water temperatures cooler, flatfish recruitment is reduced. Marine pollution has also been identified
as a potential adverse effect since acute and/or chronic pollution events could cause habitat
degradation and may cause changes in spawning or rearing success. The State of Alaska scallop
fishery is identified as having potential adverse effects on rex sole habitat suitability that may cause
changes in the spawning or rearing success of the stock.

¢ Cumulative Effect. A cumulative effect is possible for GOA rex sole habitat suitability; however,
this effect is unknown. The combined effect of internal removals and removals due to reasonably
foreseeable future external events may or may not jeopardize the capacity of the stock to maintain
current population levels.

Summary of Cumulative Effects — GOA Rex Sole

Although cumulative effects are possible for mortality, change in biomass level, change in genetic structure,
change in reproductive success, change in prey availability and change in habitat suitability, only the effects
for mortality areidentified as insignificant. The other cumulative effects are unknown at this time (Table 4.5-
38).

Direct/Indirect Effects of FMP 2.2 — BSAI Alaska Plaice

Total Biomass

Total biomass of BSAI Alaska plaice at the start of 2003 is estimated to be 1,083,000 mt. Model projections
of future total BSAI Alaska plaice biomass are shown in Table H.4-9 of Appendix H. Under FMP 2.2, model

projections indicate that that BSAI Alaska plaice biomass is expected to increase to a value of 1,112,000 mt
in 2008, with a 2003-2008 average value of 1,097,000 mt.
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Spawning Biomass

Spawning biomass of BSAI Alaska plaice at the start of 2003 is estimated to be 275,100 mt. Model
projections of future total BSAI Alaska plaice biomass are shown in Table H.4-9 of Appendix H. Under FMP
2.2, model projections indicate that BSAI Alaska plaice biomass is expected to decrease to a value 0f 273,200
mt in 2005 and increase to 279,300 mt in 2008, with a 2003-2008 average value of 275,400 mt.

Fishing Mortality

The projected fishing mortality imposed on the BSAI Alaska plaice stock is approximately 0.027 in 2003,
decreasing to 0.021 in 2008. The proportion of spawner biomass per recruit conserved under these fishing
mortality rates is 88 percent in 2003 and increases to 90 percent in 2008, with an average of 89 percent from
2003-2008 (Table H.4-9 of Appendix H).

Spatial/Temporal Concentration of Fishing Mortality

The average projected catch from 2003-2008 is 13.0 kt, of which 9,500 mt (73 percent) occurred in the EBS
shelf yellowfin sole fishery and 1,900 mt (14 percent) occurred in the EBS shelf rock sole fishery.

Status Determination

Under FMP 2.2, the ABC is set lower than the OFL, creating a buffer between these two harvest regulations.
Model projections of future catches of BSAI Alaska plaice are below ABC and OFL levels from 2003 to
2008.

Age and Size Composition

Under FMP 2.2, the mean age of the BSAI Alaska plaice stock in 2008, as computed in model projections
(Table H.4-9 of Appendix H), is4.38 years. This compares with amean age in the equilibrium unfished stock
of 4.51 years.

Sex Ratio

The sex ratio of BSAI Alaska plaice is assumed to be 50:50. No information is available to suggest that this
would change under FMP 2.2.

Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.2 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change under this FMP 2.2.
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Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.2 would be governed by a
complex web of direct and indirect interactions which are difficult to quantify. Information is insufficient
to conclude that trophic interactions would undergo significant qualitative change under FMP 2.2.

Summary of Effects of FMP 2.2 — BSAI Alaska Plaice

Because the BSAI Alaska plaice are fished at less than the ABC and are above the minimum stock size
threshold, the direct and indirect effectsunder FMP 2.2 are considered insignificant. Fishing rates are lower
than accepted scientific standards based on studies of population dynamics and estimates of natural variation
of recruitment. Under these considerations, the spatial/temporal distribution of catch should have no
significant direct impact on stock productivity (Table 4.5-33).

Relative to the 2002 comparative baseline, the Alaska plaice stock is projected to continue to not be
overfished under this FMP. The twenty year projection indicates that the female spawning stock is expected
to remain at a high and stable level well above B, ..

Direct/Indirect Effects of FMP 2.2 — BSAI Other Flatfish

Total and Spawning Biomass

Total and spawning biomass estimates are not available for these species.

Fishing Mortality

The catch of BSAI Other flatfish in 2002 was estimated to be 2,600 mt. Model projections of future catch
are shown in Table H.4-10 of Appendix H. Under FMP 2.2, model projections indicate that the catch is
expected to increase 18 percent from the 2002 value to 3,100 mt in 2003 and then decrease to 2,800 mt in
2007 (3 percent increase from 2002). The 2003-2007 average catch is 2,700 mt.

Spatial/Temporal Concentration of Fishing Mortality

Since this FMP allows for setting PSC limits proportional to the abundance of the bycatch species, it is
possible that Other flatfish fishers would spend less effort in bycatch avoidance in years where bycatch
species were abundant. Otherwise, the spatial/temporal characteristics of their harvest would not be affected
under FMP 2.2 relative to the baseline year 2002.

Status Determination

The available information for flatfish species in the deep water complex requires that they are classified into
either the Tier 4 or Tier 5 management category. As a result, no MSSTs are defined for these species.
Therefore, it is not possible to determine their status.

Age and Size Composition

Age and size composition estimates are not available for these species.

CHAPTER 4 - DRAFT PROGRAMMATIC SEIS SEPTEMBER 2003

4.6-143



Sex Ratio

The sex ratios of the species of the Other flatfish category in the BSAI is assumed to be 50:50. No
information is available to suggest that this would change under FMP 2.2.

Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.2 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change during the next five years under this FMP.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.2 on Other flatfish would be
governed by a complex web of indirect interactions which are currently difficult to quantify. Information is
insufficient to conclude that existing trophic interactions would undergo significant qualitative change during
the next five years under FMP 2.2.

Summary of Effects of FMP 2.2 — BSAI Other Flatfish

The available information for flatfish species in the deep water complex requires that they are classified into
either the Tier 4 or Tier 5 management category. As a result, no MSSTs are defined for these species.
Therefore, it is not possible to determine their status (Table 4.5-34).

Direct/Indirect Effects of FMP 2.2 — GOA Rex Sole

Total and Spawning Biomass

Estimates of total and spawning biomass are not available for these species.

Fishing Mortality

The catch of GOA rex sole in 2002 was estimated to be 3,000 mt. Model projections of future catch are
shown in Table H.4-26 of Appendix H. Under FMP 2.2, model projections indicate that the catch is expected
to increase to 3,400 mt in 2004 and then decrease to 3,200 mt by 2007. The 2003-2007 average catch is 3,300
mt.

Spatial/Temporal Concentration of Fishing Mortality

Since this FMP allows for setting PSC limits proportional to the abundance of the bycatch species, it is
possible that GOA rex sole fishers would spend less effort in bycatch avoidance in years where bycatch
species were abundant. Otherwise, the spatial/temporal characteristics of the annual GOA rex sole harvest
would not be affected under FMP 2.2 relative to the baseline year 2002.

SEPTEMBER 2003 CHAPTER 4 - DRAFT PROGRAMMATIC SEIS

4.6-144



Status Determination
The available information for GOA rex sole requires that they are classified into the Tier 5 management
category. As a result, no MSSTs are defined for this species. Therefore, it is not possible to determine their

status.

Age and Size Composition

Age and size composition estimates are not available for these species.
Sex Ratio

The sex ratio of rex sole in the GOA is assumed to be 50:50. No information is available to suggest that this
would change under FMP 2.2.

Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.2 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change during the next five years under this FMP.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.2 onrex sole would be governed
by a complex web of indirect interactions which are currently difficult to quantify. Information is insufficient
to conclude that existing trophic interactions would undergo significant qualitative change during the next
five years under FMP 2.2.

Summary of Effects of FMP 2.2 — GOA Rex Sole

The direct and indirect effects of FMP 2.2 on GOA rex sole cannot be determined from the MSST criteria
used for stocks in Management Category Tiers 1-3. It is unknown what the estimate of female spawning
biomass of these stock is over the five year projection and what level of fishing mortality corresponds to the
modeled catch estimated under this FMP (Table 4.5-35).

Cumulative Effects Analysis of FMP 2.2 — BSAI Alaska Plaice

Mortality

¢ Internal Effects. The effect of fishing mortality on the BSAI Alaska plaice stock is insignificant
under FMP 2.2.

¢ Persistent Past Effects. No lingering past effects on BSAI Alaska plaice have been identified.

¢ Reasonably Foreseeable Future External Effects identified for mortality are the same as those
described under FMP 2.1.
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¢ Cumulative Effect. Under FMP 2.2, a cumulative effect is identified for BSAI Alaska plaice
mortality and is considered insignificant. Alaska plaice are fished above the ABC and OFL values.
The combined effect of internal removals and removals due to reasonably foreseeable external events
is not expected to jeopardize the capacity of the stock to produce MSY on a continuing basis.

Change in Biomass

¢ Internal Effects. Change in biomass of the BSAI Alaska plaice stock is expected to be insignificant
under FMP 2.2.

¢ Persistent Past Effects. No lingering past effects on BSAI Alaska plaice have been identified.

¢ Reasonably Foreseeable Future External Effects. Effects identified for the change in biomass are
the same as those indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for BSAI Alaska plaice change in biomass
and is rated as insignificant. The combination of internal and external factors are not expected to
reduce Alaska plaice biomass such that the ability of the stock to maintain itself at or above the
MSST is jeopardized.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
— Change in Reproductive Success

¢ Internal Effects. FMP 2.2 is determined to have an insignificant effect on BSAI Alaska plaice
spatial/temporal characteristics.

e Persistent Past Effects. Effects identified for the spatial/temporal characteristics are the same as
those indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects. Effects identified for the spatial/temporal
characteristics are the same as those described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect has been identified for the spatial/temporal concentration
of BSAI Alaska plaice and is rated as insignificant. The combined internal and external events are
not expected to significantly alter the reproductive success or genetic structure such that it
jeopardizes the capacity of the stock to maintain itself above MSST.

Change in Prey Availability

e Internal Effects. FMP 2.2 is determined to have an insignificant effect on BSAI Alaska plaice prey
availability.

e Persistent Past Effects. Effects on the change in prey availability are the same as those indicated
under FMP 2.1.
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¢ Reasonably Foreseeable Future External Effects. Effects on the change in prey availability are
the same as those described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect has been identified for the BSAI Alaska plaice change in
prey availability and is rated as insignificant. The combination of internal and external removals of
prey species is not expected to decrease prey availability such that the BSAI Alaska plaice stock is
unable to maintain itself at or above MSST.

Change in Habitat Suitability

¢ Internal Effects. FMP 2.2 is determined to have an insignificant effect on Alaska plaice habitat
suitability.

¢ Persistent Past Effects. The effectsidentified for habitat suitability are the same as those described
under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects. The effects identified for habitat suitability are
the same as those described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect for BSAI Alaska plaice change in habitat suitability is
identified and is rated as insignificant. The combination of internal and external habitat disturbance
factors is not expected to lead to a detectable change in spawning or rearing success such that the
ability of the BSAI Alask plaice stock to maintain itself at or above the MSST is jeopardized.

Summary of Cumulative Effects — BSAI Alaska Plaice

While cumulative effects are identified for mortality, change in biomass, change in genetic structure of the
population, change in reproductive success change in prey availability, and change in habitat suitability, they
are determine to be insignificant for the BSAI Alaska plaice stock (Table 4.5-36).

Cumulative Effects Analysis of FMP 2.2 — BSAI Other Flatfish

Mortality

¢ Internal Effects. The effect of fishing mortality on the BSAI other flatfish is rated as insignificant
under FMP 2.2,

¢ Persistent Past Effects have not been identified for BSAI other flatfish mortality.

¢ Reasonably Foreseeable Future External Effects on mortality are the same as those described
under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for mortality of BSAI other flatfish and is rated
as insignificant. Fishing mortality rates for projected years are well below the other flatfish OFL.
The combined effect of internal removals and removals due to reasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock maintain current population levels.
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Change in Biomass [evel

¢ Internal Effects. Under FMP 2.2, the effect of changes in biomass level is rated as unknown since
the MSST for this stock is not possible to be determined.

¢ Persistent Past Effects have not been identified for the BSAI other flatfish change in biomass level
effect indicator.

¢ Reasonably Foreseeable Future External Effects on change in biomass level are the same as those
indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for the change in biomass level of BSAI other
flatfish and is rated as unknown. The combined effect of internal removals and removals due to
reasonably foreseeable future external events may or may not jeopardize the capacity of the stock to
maintain current population levels.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effects. Under FMP 2.2 the effect of the spatial/temporal concentration of catch is
unknown since it is not possible to determine MSST.

e Persistent Past Effects identified for the spatial/temporal characteristics are the same as those
described under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects identified for the spatial/temporal characteristics
are the same as those described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is possible for the spatial/temporal concentration of the
other flatfish catch; however, this effect is unknown since the MSST is not possible to be determined.
The combined effect of internal removals and removals due to reasonably foreseeable future external
events may or may not jeopardize the capacity of the stock to maintain current population levels.

Change in Prey Availability

e Internal Effects. Under FMP 2.2, the change in prey availability for the BSAI other flatfish is
unknown since it is not possible to determine MSST.

e Persistent Past Effects. Effects identified for the change in prey availability are the same as those
described under FMP 2.1.

¢ Reasonable Foreseeable Future External Effects. Effects identified for the change in prey
availability are the same as those described under FMP 2.1.
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e Cumulative Effects. A cumulative effect is possible for the change in prey availability; however,
this effect is unknown since it is not possible to determine the MSST. The combined effect of
internal removals and removals due to reasonably foreseeable future external events may or may not
jeopardize the capacity of the stock to maintain current population levels.

Change in Habitat Suitability

e Internal Effects. Under FMP 2.2, the change in habitat suitability for the BSAI other flatfish is
unknown since it is not possible to determine MSST.

¢ Persistent Past Effects identified for the change in habitat suitability of BSAI other flatfish are the
same as those described under FMP 2.1.

¢ Reasonable Foreseeable Future External Effects identified for the change in habitat suitability of
BSAI other flatfish are the same as those described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is possible for BSAI other flatfish habitat suitability;
however, this effect is unknown. The combined effect of internal removals and removals due to
reasonably foreseeable future external events may or may not jeopardize the capacity of the stock to
maintain current population levels.

Summary of Cumulative Effects — BSAI Other Flatfish

Although cumulative effects are possible for mortality, change in biomass level, change in genetic structure,
change in reproductive success, change in prey availability and change in habitat suitability, only the effects
for mortality are identified as insignificant. The other cumulative effects are unknown at this time (Table 4.5-
37).

Cumulative Effects Analysis of FMP 2.2 — GOA Rex Sole

Mortality

¢ Internal Effects. The effect of fishing mortality on the GOA rex sole is rated as insignificant under
FMP 2.2.

e Persistent Past Effects. The effects identified for mortality are the same as those described under
FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on mortality are the same as those indicated
under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for mortality of GOA rex sole and is rated as
insignificant. Fishing mortality rates for projected years are well below the rex sole OFL. The
combined effect of internal removals and removals due to reasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock maintain current population levels.
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Change in Biomass [evel

¢ Internal Effects. Under FMP 2.2, the effect of changes in biomass level is rated as unknown since
the MSST for this stock is not possible to be determined.

¢ Persistent Past Effects. The effects identified for the change in biomass are the same as those
indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in biomass are the same as those
indicated under FMP 2.1.

e Cumulative Effect. A cumulative effect is possible for the change in biomass level of GOA rex sole,
but the effect is unknown. The combined effect of internal removals and removals due to reasonably
foreseeable future external events may or may not jeopardize the capacity of the stock to maintain
current population levels.

Spatial/Temporal Concentration of Catch
—Change in Genetic Structure of Population
—Change in Reproductive Success

¢ Internal Effects. Under FMP 2.2 the effect of the spatial/temporal concentration of catch is
unknown since it is not possible to determine MSST.

¢ Persistent Past Effects not identified for the spatial/temporal characteristics are the same as those
described under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the spatial/temporal characteristics are the
same as those indicated under FMP 2.1.

¢ Cumulative Effect is possible for the spatial/temporal concentration of the rex sole catch; however,
ths effect is unknown since the MSST is not possible to be determined. The combined effect of
internal removals and removals due to reasonably foreseeable future external events may or may not
jeopardize the capacity of the stock to maintain current population levels.

Change in Prey Availability

e Internal Effects. Under FMP 2.2, the change in prey availability for the GOA rex sole is unknown
since it is not possible to determine MSST.

e Persistent Past Effects. Effects identified for the change in prey availability are the same as those
described under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects. Effects identified for the change in prey
availability are the same as those described under FMP 2.1.
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¢ Cumulative Effects. A cumulative effect is possible for change in prey availability; however, this
effect is unknown since it is not possible to determine the MSST. The combined effect of internal
removals and removals due to reasonably foreseeable future external events may or may not
jeopardize the capacity of the stock to maintain current population levels.

Change in Habitat Suitability

e Internal Effects. Under FMP 2.2, the change in habitat suitability for the GOA rex sole is unknown
since it is not possible to determine MSST.

¢ Persistent Past Effects identified for the habitat suitability of GOA rex sole are the same as those
indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects identified for the habitat suitability of GOA rex
sole are the same as those indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for GOA rex sole habitat suitability; however,
this effect is unknown. The combined effect of internal removals and removals due to reasonably
foreseeable future external events may or may not jeopardize the capacity of the stock to maintain
current population levels.

Summary of Cumulative Effects — GOA Rex Sole

Although cumulative effects are possible for mortality, change in biomass level, change in genetic structure,
change in reproductive success, change in prey availability and change in habitat suitability, only the effects
for mortality are identified as insignificant. The other cumulative effects are unknown at this time (Table 4.5-
38).

4.6.1.11 Bering Sea/Aleutian Islands and Gulf of Alaska Pacific Ocean Perch Alternative 2 Analysis
Pacific ocean perch (Sebastes alutus) are managed under Tier 3 in both the BSAI and GOA.
Direct/Indirect Effects of FMP 2.1 — BSAI Pacific Ocean Perch

Total Biomass

Total biomass of BSAI Pacific ocean perch at the start of 2003 is estimated to be 374,000 mt. Model
projections of future total BSAI Pacific ocean perch biomass are shown in Table H.4-12 of Appendix H.

Under FMP 2.1, model projections indicate that BSAI Pacific ocean perch biomass is expected to decrease
to a value of 360,000 mt in 2008, with a 2003-2008 average value of 366,000 mt.

Spawning Biomass

Spawning biomass of BSAI Pacific ocean perch at the start of 2003 is estimated to be 134,700 mt. Model
projections of future total BSAI Pacific ocean perch biomass are shown in Table H.4-12 and Figure H.4-10
of Appendix H. Under FMP 2.1, model projections indicate that BSAI Pacific ocean perch biomass is
expected to decrease to a value of 122,400 mt in 2008, with a 2003-2008 average value of 127,700 mt.

CHAPTER 4 - DRAFT PROGRAMMATIC SEIS SEPTEMBER 2003

4.6-151



Fishing Mortality

The projected fishing mortality imposed on the BSAI Pacific ocean perch stock in each year from 2003 to
2008 is 0.057, which is equivalent to the F,;,, proxy for the overfishing rate. At this fishing mortality rate,
35 percent of the spawner biomass per recruit would be conserved (Table H.4-12 of Appendix H).

Spatial/Temporal Concentration of Fishing Mortality

Although FMP 2.1 involves the resumption of fishing in a number of areas currently closed, these areas are
largely in the EBS. Over the projection years 2003 to 2008 an average of 800 mt (of 17,700 mt total BSAI
Pacific ocean perch catch) are taken annually as bycatch in Bering Sea fisheries, and an average of 11,900
mt are taken by the central Aleutian Islands Pacific ocean perch fishery.

Status Determination

Under FMP 2.1, the ABC is set equal to the OFL, removing the buffer between these two harvest regulations.
Model projections of future catches of BSAI Pacific ocean perch are at the OFL level from 2003 to 2008, and
projected spawning stock biomass is above Bysy (B;s.,) level of 120,200 mt. Thus, BSAI Pacific ocean perch
are determined to be above the MSST level for the projection years of 2003-2008.

Age and Size Composition

Under FMP 2.1, the mean age of the BSAI Pacific ocean perch stock in 2008, as computed in model
projections, is 9.93 years. This compares with a mean age in the equilibrium unfished stock of 14.01 years.

Sex Ratio

The sex ratio of BSAI Pacific ocean perch is assumed to be 50:50. No information is available to suggest
that this would change under FMP 2.1.

Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.1 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change under this FMP 2.1.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.1 would be governed by a
complex web of direct and indirect interactions which are difficult to quantify. Information is insufficient
to conclude that trophic interactions would undergo significant qualitative change under FMP 2.1.

Summary of Effects of FMP 2.1 — BSAI Pacific Ocean Perch

Under FMP 2.1, BSAI Pacific ocean perch are fished at rates equal to F,, , or F;;,,,, which is somewhat
higher than accepted scientific standards based on studies of population dynamics and estimates of natural
variation of recruitment. However, the spawning biomass remains above the B,,, level, which is taken as
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a proxy for Bmsy. Thus, the direct and indirect effects under FMP 2.1 are considered insignificant. The
removal of closed areas to fishing in the Bering Sea has little effect on the spatial distribution of the catch
in this area, as little Pacific ocean perch are taken in Bering Sea fisheries. However, a fairly large proportion,
67 percent, of the Pacific ocean perch are harvested in the cental Aleutian Islands (Table 4.5-39).

Direct/Indirect Effects of FMP 2.1 — GOA Pacific Ocean Perch

Total and Spawning Biomass and Fishing Mortality

FMP bookend 2.1 represents a less precautionary approach of fishery management. An important measure
in this bookend that would impact all target species is that ABC would be set equal to overfishing. This
would eliminate the buffer between ABC and overfishing that exists in FMP 1. Another measure in FMP 2.1
that could impact GOA Pacific ocean perch is that the eastern GOA trawl closure in FMP 1 would be
repealed. Both of these measures in combination would likely result in a larger catch of GOA Pacific ocean
perch than has been the case in years past, and increase the risk of overfishing GOA Pacific ocean perch
stocks. The bycatch model results for this bookend show increased catches for GOA Pacific ocean perch and
therefore appear to be reasonable. Average fishing mortality during the years 2003 - 2008 is expected to be
equal to F,;; (0.060) (Table H.4-36 and Figure H.4-15 of Appendix H).

Spatial/Temporal Concentration of Fishing Mortality

Under FMP 2.1, trawl fishing is permitted in the southeast/east Yakutat area and the ABC (12 percent of the
total GOA ABC) normally allocated to that area would now likely to be caught.

The effect of FMP 2.1 on the spatial/temporal concentration of Pacific ocean perch catch is similar to what
the baseline situation has been in past years. A major difference of FMP 2.1 versus the baseline for Pacific
ocean perch would be the inclusion of the eastern GOA as an open trawl zone. ABC is apportioned by area
and inclusion of the eastern GOA would spread effort out resulting in more protection against localized
depletion. Fishing effort would continue to be compressed into a relatively short open season especially if
high concentrations of Pacific ocean perch are harvested in the eastern GOA. This may result in increasing
the risk of possible overfishing because of the difficulty of managing a short, compressed fishery.

Status Determination

Under FMP 2.1, the projected B2003 of 111,900 mt is greater than B,,,, and consequently the stock is
projected to be above its MSST and not projected to be in an overfished condition. The projected B2005 of
106,400 mt is greater than B,;,, and consequently the stock is not projected to be approaching an overfished

condition.

Age and Size Composition

Under FMP 2.1, the age composition of GOA Pacific ocean perch may be affected by fishing mortality as in
FMP 1. Size composition of GOA Pacific ocean perch might change in proportion to the change in age
composition.
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Sex Ratio
No information is available to suggest that the sex ratio would change under FMP 2.1.

Habitat-Mediated Impacts

Under FMP 2.1 increased damage to epifauna by increased bottom trawl effort, and the opening of the eastern
GOA to bottom trawling may negatively impact the habitat of juvenile Pacific ocean perch. FMP 2.1 also
negatively impacts GOA Pacific ocean perch because by opening the eastern GOA to trawling it removes a
de facto no take zone or refugium for Pacific ocean perch in this area which could reduce the reproductive
potential of the stock.

Predation-Mediated Impacts

There is insufficient information to conclude that existing trophic interactions would undergo significant
qualitative change under FMP 2.1.

Summary of Effects of FMP 2.1 — GOA Pacific Ocean Perch

Under FMP 2.1, average fishing mortality during the years 2003 - 2008 is expected to be less than or equal
to F,.. Consequently fishing mortality is believed to have an insignificant impact on stock sustainability.
Under FMP 2.1, the stock is projected to sustain itself at or above MSST. Consequently change in biomass
is believed to have an insignificant impact on stock sustainability. Additionally, because the stock is
projected to sustain itself at or above MSST, the direct effects of spatial/temporal concentration of catch on
change in genetic integrity and reproductive success, as well as the indirect effects of both the change in prey
availability and the change in habitat suitability are believed to have an insignificant impact on stock
sustainability (Table 4.540).

Cumulative Effects Analysis of FMP 2.1 — BSAI Pacific Ocean Perch

Mortality

¢ Internal Effects. The effect of fishing mortality on the BSAI Pacific ocean perch stock is
insignificant under FMP 2.1.

¢ Persistent Past Effects. The past foreign, JV, and domestic fisheries are identified as having had
negative effects on the BSAI Pacific ocean perch stock. Large removals of Pacific ocean perch
occurred in the past and there appears to be a lingering effect on the BSAI populations (see Section
3.5.1.11).

¢ Reasonably Foreseeable Future External Effects. The [IPHC longline fishery is not expected to
contribute to BSAI Pacific ocean perch mortality since bycatchin this fishery is not expected. Marine
pollution is identified as making a potential adverse contribution since acute and/or chronic pollution
events, if large enough in scale, could cause mortality to the point that the capacity of the stock to
produce MSY on a continuing basis is jeopardized. Climate changes and regime shifts are not
identified as being contributors to Pacific ocean perch mortality.

SEPTEMBER 2003 CHAPTER 4 - DRAFT PROGRAMMATIC SEIS

4.6-154



¢ Cumulative Effect. A cumulative effect is identified for mortality of BSAI Pacific ocean perch and
is rated as insignificant. Pacific ocean perch are fished at levels equal to the OFL. The combined
effect of internal removals and removals due to reasonably foreseeable external events is unlikely
to jeopardize the capacity of the stock to produce MSY on a continuing basis.

Change in Biomass

e Internal Effects. Change in biomass of the BSAI Pacific ocean perch stock is expected to be
insignificant under FMP 2.1.

¢ Persistent Past Effects. The past foreign, JV, and domestic fisheries are identified as having had
negative effects on the BSAI Pacific ocean perch stock. Large removals of Pacific ocean perch
occurred in the past and there appears to be a lingering effect on the BSAI populations (see Section
3.5.1.11).

¢ Reasonably Foreseeable Future External Effects. The IPHC longline fishery is not expected to
contribute significantly to BSAI Pacific ocean perch mortality since bycatch is not expected in this
fishery. Therefore, the IPHC longline fishery is also not expected to cause significant changes in
biomass levels. Marine pollution is identified as making a potential adverse contribution since acute
and/or chronic pollution events, if large enough in scale, could cause mortality to the point that the
capacity of the stock to produce MSY on a continuing basis is jeopardized. Climate changes and
regime shifts are identified as making beneficial or adverse contributions to Pacific ocean perch
change in biomass levels as a function of reproductive success.

¢ Cumulative Effect. A cumulative effect for the change in biomass is identified as insignificant. The
combination of internal and external factors is not expected to sufficiently reduce the Pacific ocean
perch biomass such that the ability of the stock to maintain itself at or above MSST is jeopardized.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
— Change in Reproductive Success

e Internal Effects. Impacts of the spatial/temporal changes should have an insignificant effect on the
genetic structure and reproductive success of the BSAI Pacific ocean perch population.

e Persistent Past Effects are not identified for change in genetic structure. However, there are
lingering past effects due to climate changes and regime shifts (see Section 3.5.1.11) for change in
reproductive success.

¢ Reasonably Foreseeable Future External Effects. The IPHC longline fishery are not expected to
contribute to changes in genetic structure or reproductive success of BSAI Pacific ocean perch since
bycatch of BSAI Pacific ocean perch is not expected to occur. Marine pollution is identified as
having a potential adverse contribution since acute and/or chronic pollution events, if large enough
in scale, could cause mortality to the point that the capacity of the stock to produce MSY on a
continuing basis is jeopardized. Climate changes and regime shifts are identified as potential
beneficial or adverse contributor to reproductive success since changes in climate can effect prey
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availability and/or habitat suitability which in turn can effect recruitment. Generally, changes in
climate changes that lead to increased advection of the Alaska current are believed to increase
euphausiid production, a major prey item of BSAI Pacific ocean perch. Climate changes and regime
shifts are not considered to contribute to changes in genetic structure.

¢ Cumulative Effect. A cumulative effect is identified for the spatial/temporal concentration and is
rated as insignificant. The combination of internal and external factors is not expected to sufficiently
alter the genetic structure or the reproductive success of the population such that the ability of the
stock to maintain itself at or above MSST is jeopardized.

Change in Prey Availability

e Internal Effects. FMP 2.1 would have insignificant effects on Pacific ocean perch prey availability.

¢ Persistent Past Effects. Past climate changes and regime shifts are likely to have had lingering
effects (both beneficial and adverse) on Pacific ocean perch prey species (see Section 3.5.1.11).

¢ Reasonably Foreseeable Future External Effects of climate changes and regime shifts on Pacific
ocean perch prey species are identified as potential beneficial or adverse contributors. In general,
itis believed that climate changes and regime shifts that lead to the increased advection of the Alaska
current also increase production of euphausiids, a major prey item of BSAI Pacific ocean perch.
Marine pollution has also been identified as a reasonably future external contributing factor since
acute and/or chronic pollution events could reduce prey availability or prey quality and thus
jeopardize the stocks ability to sustain itself above its MSST.

¢ Cumulative Effect. A cumulative effect is identified for prey availability and is rated as
insignificant. The combination of internal and external removals of prey is not expected to decrease

prey availability such that the Pacific ocean perch stock is unable to sustain itself at or above MSST.

Change in Habitat Suitability

e Internal Effects. FMP 1 would have an insignificant effect on Pacific ocean perch habitat
suitability.

¢ Persistent Past Effects on habitat suitability identified for BSAI Pacific ocean perch stocks include
past foreign, JV, and domestic fisheries, IPHC longline fisheries and climate changes and regime
shifts (see Section 3.5.1.11). Intense bottom trawling on Pacific ocean perch habitat in the past
fisheries likely disrupted spawning and/or rearing habitats in areas of the BSAI. It is possible that
some of these areas have not recovered from the intense efforts. The IPHC longline fisheries are also
identified as having negative effects on Pacific ocean perch habitat, although these fishing gear
impacts are considered to be less significant than those associated with trawl gear (see Section 3.6).
Climate changes and regime shifts have had both positive and negative effects on Pacific ocean perch
habitat.

¢ Reasonably Foreseeable Future External Effects. The IPHC longline fishery is identified as
making adverse contributions to Pacific ocean perch habitat through fishing gear impacts. As stated
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above, these impacts are expected to be of lesser magnitude than those effects associated with trawl
gear. Impacts on habitat from of the climate changes and regime shifts on the BSAI Pacific ocean
perch stock are identified as potential beneficial or adverse contributors, although the magnitude and
direction of the change in relation to strong and weak Aleutian Low systems are unknown. Marine
pollution has also been identified as a potential adverse contributing factor since acute and/or chronic
pollution events could cause habitat degradation and may cause changes in spawning or rearing
success.

¢ Cumulative Effect. A cumulative effect is identified for habitat suitability and is rated as
insignificant. The combination of internal and external habitat disturbance factors is not expected
to lead to a detectable change in spawning or rearing success such that the ability of the Pacific ocean
perch stock to sustain itself at or above MSST is jeopardized.

Summary of Cumulative Effects — BSAI Pacific Ocean Perch

While cumulative effects are identified for mortality, change in biomass, change in genetic structure of the
population, change in reproductive success change in prey availability, and change in habitat suitability, they
are determined to be insignificant for the BSAI Pacific ocean perch stock (Table 4.5-41).

Cumulative Effects Analysis of FMP 2.1 — GOA Pacific Ocean Perch

Mortality

e Internal Effects. The effect of fishing mortality on the GOA Pacific ocean perch stock is
insignificant under FMP 2.1.

¢ Persistent Past Effects on mortality are the same as those described for BSAI Pacific ocean perch
under this FMP.

¢ Reasonably Foreseeable Future External Effects on mortality are the same as those described for
BSAI Pacific ocean perch under this FMP.

¢ Cumulative Effect. A cumulative effect is identified for mortality of GOA Pacific ocean perch and
is rated as insignificant. Pacific ocean perch are fished at the OFL. The combined effect of internal
removals and removals due to reasonably foreseeable external events is unlikely to jeopardize the
capacity of the stock to produce MSY on a continuing basis.

Change in Biomass

¢ Internal Effects. Change in biomass of the GOA Pacific ocean perch stock is expected to be
insignificant under FMP 2.1.

¢ Persistent Past Effects on the change in biomass are the same as those described for BSAI Pacific
ocean perch under this FMP.
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¢ Reasonably Foreseeable Future External Effects on the change in biomass are the same as those
described for BSAI Pacific ocean perch under this FMP.

e Cumulative Effect. A cumulative effect for the change in biomass is identified as insignificant. The
combination of internal and external factors is not expected to sufficiently reduce the Pacific ocean
perch biomass such that the ability of the stock to maintain itself at or above MSST is jeopardized.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effects. The impacts of the spatial/temporal changes should have an insignificant effect
on the genetic structure and reproductive success of the population.

¢ Persistent Past Effects on the spatial/temporal characteristics of GOA Pacific ocean perch are the
same as those described for BSAI Pacific ocean perch under this FMP.

¢ Reasonably Foreseeable Future External Effects on the spatial/temporal characteristics of GOA
Pacific ocean perch are the same as those described for BSAI Pacific ocean perch under this FMP.

¢ Cumulative Effect. A cumulative effect is identified for the spatial/temporal concentration of GOA
Pacific ocean perch and is rated as insignificant. The combination of internal and external factors is
not expected to sufficiently alter the genetic structure or the reproductive success of the population
such that the ability of the stock to maintain itself at or above MSST is jeopardized.

Change in Prey Availability

e Internal Effects. FMP 2.1 would have an insignificant effect on Pacific ocean perch prey
availability.

¢ Persistent Past Effects on the change in prey availability of GOA Pacific ocean perch are the same
as those described for BSAI Pacific ocean perch under this FMP.

¢ Reasonably Foreseeable Future External Effects on the changein preyavailability of GOA Pacific
ocean perch are the same as those described for BSAI Pacific ocean perch under this FMP.

¢ Cumulative Effect. A cumulative effectisidentified for preyavailability; however, the combination

of internal and external removals of prey is not expected to decrease prey availability such that the
Pacific ocean perch stock is unable to sustain itself at or above MSST.

Change in Habitat Suitability
¢ Internal Effects. FMP 2.1 would have insignificant effects on Pacific ocean perch habitat suitability.

e Persistent Past Effects on the change in habitat suitability of GOA Pacific ocean perch are the same
as those described for BSAI Pacific ocean perch under this FMP.
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¢ Reasonably Foreseeable Future External Effects on the change in habitat suitability of GOA
Pacific ocean perch are the same as those described for BSAI Pacific ocean perch under this FMP.

e Cumulative Effect. A cumulative effect is identified for habitat suitability; however, its significance
on the GOA Pacific ocean perch stock is insignificant since the combination of internal and external
habitat disturbance factors is not expected to lead to a detectable change in spawning or rearing
success such that the ability of the Pacific ocean perch stock to sustain itself at or above MSST is
jeopardized.

Summary of Cumulative Effects — GOA Pacific Ocean Perch

While cumulative effects are identified for mortality, change in biomass, change in genetic structure of the
population, change in reproductive success change in prey availability, and change in habitat suitability, they
are determined to be insignificant for the GOA Pacific ocean perch stock (Table 4.5-42).

Direct/Indirect Effects of FMP 2.2 — BSAI Pacific Ocean Perch
Total Biomass

Total biomass of BSAI Pacific ocean perch at the start of 2003 is estimated to be 374,000 mt. Model
projections of future total BSAI Pacific ocean perch biomass are shown in Table H.4-12 of Appendix H.

Under FMP 2.2, model projections indicate that BSAI Pacific ocean perch biomass is expected to increase
to a value of 383,000 mt in 2008, with a 2003-2008 average value of 379,000 mt.

Spawning Biomass

Spawning biomass of BSAI Pacific ocean perch at the start of 2003 is estimated to be 135,200 mt. Model
projections of future total BSAI biomasses are shown in Table H.4-12 of Appendix H. Under FMP 2.2,
model projections indicate that BSAI Pacific ocean perch biomass is expected to decrease to a value of
133,100 mt in 2005 and remain at this level through 2008, with a 2003-2008 average value of 133,600 mt.

Fishing Mortality

The projected fishing mortality imposed on the BSAI Pacific ocean perch stock is approximately 0.040 from
2003 to 2006, increasing to 0.042 in 2007 and 2008. The proportion of spawner per recruit biomass
conserved under these fishing mortality rates is 45 percent in 2003, increasing to 46 percent in 2005, and
decreasing to 44 percent in 2008, with an average of 45 percent from 2003-2008 (Table H.4-12 of Appendix
H).

Spatial/Temporal Concentration of Fishing Mortality

Under FMP 2.2, the proportion of catch occurring in the eastern Aleutian Islands is increased relative to
baseline conditions. The average projected catch from 2003-2008 is 13,100 mt, of which 7,700 mt (59
percent) occurred in the eastern Aleutian Islands. This catch is taken largely from directed Pacific ocean
perch fisheries, although the Atka mackerel fishery is projected to harvest an average of 200 mt of Pacific
ocean perch in each year from 2003 to 2008.
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Status Determination

Under FMP 2.2, the ABC is set lower than the OFL, creating a buffer between these two harvest regulations.
Model projections of future catches of BSAI Pacific ocean perch are below ABC and OFL levels from 2003
to 2008. The projected spawning stock biomass is projected to be greater than the B,s, (B;s,,) level of
120,200 mt in each year ofthe projection, so BSAIPacific ocean perch are above the MSST level under FMP
2.2.

Age and Size Composition

Under FMP 2.2, the mean age of the BSAI Pacific ocean perch stock in 2008, as computed in model
projections (Table H.4-12 of Appendix H), is 10.23 years. This compares with a mean age in the equilibrium
unfished stock of 14.01 years.

Sex Ratio

The sex ratio of BSAI Pacific ocean perch is assumed to be 50:50. No information is available to suggest
that this would change under FMP 2.2.

Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.2 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change under this FMP 2.2.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.2 would be governed by a
complex web of direct and indirect interactions which are difficult to quantify. Information is insufficient
to conclude that trophic interactions would undergo significant qualitative change under FMP 2.2.

Summary of Effects of FMP 2.2 — BSAI Pacific Ocean Perch

Because the BSAI Pacific ocean perch are fished at less than the ABC and are above the minimum stock size
threshold, the direct and indirect effectsunder FMP 2.2 are considered insignificant. Fishing rates are within
accepted scientific standards based on studies of population dynamics and estimates of natural variation of
recruitment. Under these considerations, the spatial/temporal distribution of catch should have no significant
direct impact on stock productivity (Table 4.5-39).

Direct/Indirect Effects of FMP 2.2 — GOA Pacific Ocean Perch

Total and Spawning Biomass and Fishing Mortality

FMP bookend 2.2 represents a less precautionary approach of fishery management. An important measure
in this bookend that would impact all target species is that ABC would be set equal to overfishing. This
would eliminate the buffer between ABC and overfishing that exists in FMP 1. Another measure in FMP 2.2
that could impact GOA Pacific ocean perch is that the eastern GOA trawl closure in FMP 1 would be
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repealed. Both of these measures in combination would likely result in a larger catch of GOA Pacific ocean
perch than has been the case in years past, and increase the risk of overfishing GOA Pacific ocean perch
stocks. The bycatch model results for this bookend show increased catches for GOA Pacific ocean perch and
therefore appear to be reasonable. Average fishing mortality during the years 2003 - 2008 is expected to be
equal to F,;; (0.060) (Table H.4-36 of Appendix H).

Spatial/Temporal Concentration of Fishing Mortality

Under FMP 2.2, trawl fishing is permitted in the southeast/east Yakutat area and the ABC (12 percent of the
total GOA ABC) normally allocated to that area would now likely to be caught.

The effect of FMP 2.2 on the spatial/temporal concentration of Pacific ocean perch catch is similar to what
the baseline situation has been in past years. A major difference of FMP 2.2 versus the baseline for Pacific
ocean perch would be the inclusion of the eastern GOA as an open trawl zone. ABC is apportioned by area
and inclusion of the eastern GOA would spread effort out resulting in more protection against localized
depletion. Fishing effort would continue to be compressed into a relatively short open season especially if
high concentrations of Pacific ocean perch are harvested in the eastern GOA. This may result in increasing
the risk of possible overfishing because of the difficulty of managing a short, compressed fishery.

Status Determination

Under FMP 2.2, the projected B2003 of 111,900 mt is greater than B,,, and consequently the stock is
projected to be above its MSST and not projected to be in an overfished condition. The projected B2005 of
106,400 mt is greater than B,;,, and consequently the stock is not projected to be approaching an overfished

condition.

Age and Size Composition

Under FMP 2.2, the age composition of GOA Pacific ocean perch may be affected by fishing mortality as in
FMP 1. Size composition of GOA Pacific ocean perch might change in proportion to the change in age
composition.

Sex Ratio

No information is available to suggest that the sex ratio would change under FMP 2.2.

Habitat-Mediated Impacts

Under FMP 2.2 increased damage to epifauna by increased bottom trawl effort, and the opening of the eastern
GOA to bottom trawling may negatively impact the habitat of juvenile Pacific ocean perch. FMP 2.2 also
negatively impacts GOA Pacific ocean perch because by opening the eastern GOA to trawling it removes a
de facto no take zone or refugium for Pacific ocean perch in this area which could reduce the reproductive
potential of the stock.
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Predation-Mediated Impacts

There is insufficient information to conclude that existing trophic interactions would undergo significant
qualitative change under FMP 2.2.

Summary of Effects of FMP 2.2. — GOA Pacific Ocean Perch

Under FMP 2.2, average fishing mortality during the years 2003 - 2008 is expected to be less than or equal
to For.. Consequently fishing mortality is believed to have an insignificant impact on stock sustainability.
Under FMP 2.2, the stock is projected to sustain itself at or above MSST. Consequently change in biomass
is believed to have an insignificant impact on stock sustainability. Additionally, because the stock is
projected to sustain itself at or above MSST, the direct effects of spatial/temporal concentration of catch on
change in genetic integrity and reproductive success, as well as the indirect effects of both the change in prey
availability and the change in habitat suitability are believed to have an insignificant impact on stock
sustainability (Table 4.540).

Cumulative Effects Analysis of FMP 2.2 — BSAI Pacific ocean perch

Mortality

e Internal Effects. The effect of fishing mortality on the BSAI Pacific ocean perch stock is
insignificant under FMP 2.2.

e Persistent Past Effects on mortality are the same as those described under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on mortality are the same as those described
under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for mortality of BSAI Pacific ocean perch and
is rated as insignificant. Pacific ocean perch are fished at less than the OFL. The combined effect
of internal removals and removals due to reasonably foreseeable external events is unlikely to
jeopardize the capacity of the stock to produce MSY on a continuing basis.

Change in Biomass

¢ Internal Effects. Change in biomass of the BSAI Pacific ocean perch stock is expected to be
insignificant under FMP 2.2.

¢ Persistent Past Effects on the change in biomass are the same as those described under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in biomass are the same as those
described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect for change in biomass is identified as insignificant. The
combination of internal and external factors is not expected to sufficiently reduce the Pacific ocean
perch biomass such that the ability of the stock to maintain itself at or above MSST is jeopardized.
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Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effects. Impacts of the spatial/temporal changes should have an insignificant effect on the
genetic structure and reproductive success of the BSAI Pacific ocean perch population.

¢ Persistent Past Effects identified for change in genetic structure and reproductive success of Pacific
ocean perch are the same as those described under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects identified for change in genetic structure and
reproductive success of Pacific ocean perch are the same as those described under FMP 2.1

¢ Cumulative Effect is identified for the spatial/temporal concentration and is rated as insignificant.
The combination of internal and external factors is not expected to sufficiently alter the genetic
structure or the reproductive success of the population such that the ability of the stock to maintain
itself at or above MSST is jeopardized.

Change in Prey Availability

¢ Internal Effects. lit is determined that FMP 2.2 would have an insignificant effect on Pacific ocean
perch prey availability.

¢ Persistent Past Effects on the change in prey availability are the same as those indicated under FMP
2.1.

¢ Reasonably Foreseeable Future External Effects on the change in prey availability are the same
as those indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for prey availability and is rated as
insignificant. The combination of internal and external removals of prey is not expected to decrease

prey availability such that the Pacific ocean perch stock is unable to sustain itself at or above MSST.

Change in Habitat Suitability

e Internal Effects. FMP 1 would have insignificant effects on Pacific ocean perch habitat suitability.

¢ Persistent Past Effects on the change in habitat suitability are the same as those indicated under
FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in habitat suitability are the same
as those indicated under FMP 2.1.
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e Cumulative Effect. A cumulative effect is identified for habitat suitability and is rated as
insignificant. The combination of internal and external habitat disturbance factors is not expected
to lead to a detectable change in spawning or rearing success such that the ability of the Pacific ocean
perch stock to sustain itself at or above MSST is jeopardized.

Summary of Cumulative Effects — BSAI Pacific Ocean Perch

While cumulative effects are identified for mortality, change in biomass, change in genetic structure of the
population, change in reproductive success change in prey availability, and change in habitat suitability, they
are determined to be insignificant for the BSAI Pacific ocean perch stock (Table 4.5-41).

Cumulative Effects Analysis of FMP 2.2 — GOA Pacific Ocean Perch

Mortality

e Internal Effects. The effect of fishing mortality on the GOA Pacific ocean perch stock is
insignificant under FMP 2.2.

¢ Persistent Past Effects on the mortality of GOA Pacific ocean perch are the same as those indicated
under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the mortality of GOA Pacific ocean perch are
the same as those indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for mortality of GOA Pacific ocean perch and
is rated as insignificant. Pacific ocean perch are fished below the OFL. The combined effect of
internal removals and removals due to reasonably foreseeable external events is unlikely to
jeopardize the capacity of the stock to produce MSY on a continuing basis.

Change in Biomass

e Internal Effects. Change in biomass of the GOA Pacific ocean perch stock is expected to be
insignificant under FMP 2.2.

¢ Persistent Past Effects on the change in biomass of GOA Pacific ocean perch are the same as those
indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in biomass of GOA Pacific ocean
perch are the same as those indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect for the change in biomass is identified as insignificant. The
combination of internal and external factors is not expected to sufficiently reduce the Pacific ocean
perch biomass such that the ability of the stock to maintain itself at or above MSST is jeopardized.
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Spatial/Temporal Concentration of Catch
Change in Genetic Structure of Population
Change in Reproductive Success

¢ Internal Effects. Impacts of the spatial/temporal changes should have an insignificant effect on the
genetic structure and reproductive success of the population.

¢ Persistent Past Effects on the spatial/temporal characteristics of GOA Pacific ocean perch are the
same as those indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the spatial/temporal characteristics of GOA
Pacific ocean perch are the same as those indicated under FMP 2.1.

¢ Cumulative Effects are identified for the spatial/temporal concentration and is rated as insignificant.
The combination of internal and external factors is not expected to sufficiently alter the genetic
structure or the reproductive success of the population such that the ability of the stock to maintain
itself at or above MSST is jeopardized.

Change in Prey Availability

e Internal Effects. FMP 2.2 would have an insignificant effect on Pacific ocean perch prey
availability.

e Persistent Past Effects on the change in prey availability of GOA Pacific ocean perch are the same
as those indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in preyavailability of GOA Pacific
ocean perch are the same as those indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for prey availability and is rated as
insignificant. The combination of internal and external removals of prey is not expected to decrease

prey availability such that the Pacific ocean perch stock is unable to sustain itself at or above MSST.

Change in Habitat Suitability

¢ Internal Effects. FMP 2.2 would have an insignificant effect on Pacific ocean perch habitat
suitability.

¢ Persistent Past Effects on the change in habitat suitability of GOA Pacific ocean perch are the same
as those indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in habitat suitability of GOA
Pacific ocean perch are the same as those indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for habitat suitability and is rated as
insignificant. The combination of internal and external habitat disturbance factors is not expected
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to lead to a detectable change in spawning or rearing success such that the ability of the Pacific ocean
perch stock to sustain itself at or above MSST is jeopardized.

Summary of Cumulative Effects — GOA Pacific Ocean Perch

While cumulative effects are identified for mortality, change in biomass, change in genetic structure of the
population, change in reproductive success change in prey availability, and change in habitat suitability, they
are determined to be insignificant for the GOA Pacific ocean perch stock (Table 4.5-42).

4.6.1.12 Gulf of Alaska Thornyhead Rockfish Alternative 2 Analysis

GOA thornyhead rockfish are described in more detail in Section 3.5.1.12 of this Programmatic SEIS.
Thornyhead rockfish is managed as its own stock under the GOA groundfish FMP under the Tier 3
management category, thus MSSTs are defined for these species.

Direct/Indirect Effects FMP 2.1
Total Biomass

Total (ages 5 through 55+) biomass of GOA thornyheads at the start of 2002 is estimated to be 54,000 mt.
Model projections of future total GOA biomasses are shown in Table H.4-37 of Appendix H. Under FMP
2.1, model projections indicate that total GOA biomass is expected to remain at 54,000 mt by 2003, then
slowly decrease to a value of 53,000 mt by 2007, with a 2003-2007 average value of 53,000 mt.

Spawning Biomass

Spawning biomass of female GOA thornyheads at the start of 2002 is estimated to be 23,500 mt. Model
projections of future GOA spawning biomasses are shown in Table H.4-37 and Figure H.4-16 of Appendix
H. Under FMP 2.1, model projections indicate that GOA spawning biomass is expected to increase to a value
of 23,600 mt by 2003, and decreasing to 23,200 mt by 2007, with a 2002-2007 average value of 23,400 mt.

Fishing Mortality

The average fishing mortality imposed on the GOA thornyhead stock in 2002 is projected to be 0.032 under
current management. Under FMP 2.1, fishing mortality is projected to increase to 0.037 in 2003 and decrease
back to 0.032 in 2007. These values are well below the F,,, proxy value of 0.102 which is the rate associated
with the OFL.

Spatial/Temporal Concentration of Fishing Mortality

Thornyhead catch is approximately evenly divided between longliners and trawlers under status quo
management. There is nothing about FMP 2.1 that is expected to change this. Longline catches are spatially
dispersed along the continental shelf break throughout the GOA (Figure 4.5-1), and temporally dispersed due
to the nature of the IFQ sablefish fishery. For example, longline thornyhead catches in 2000 occurred year
round, with peaks in April and September which did not exceed 60 mt per week. Trawler catch has been more
concentrated in time, with some catches of 20-40 mt per week happening in late spring and a single large peak
of 160 mt per week in 2000 during July, coincident with the rockfish trawl fishery. Between 1997 and 1999,
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trawl thornyhead catches appear to have become more concentrated in space (Figure 4.5-2). The distribution
of thornyheads from surveys did not appear to change over the same time period (Figure 4.5-3). This apparent
concentration may be the indirect result of changes in the trawl fisheries for deepwater flatfish and rockfish
since thornyheads are not a primary target of trawl fisheries. However, it should be noted that the overall
catch of thornyheads is low relative to both the estimated biomass and the ABC, such that this apparent
concentration of catch is unlikely to have any negative population effects.

Status Determination
The GOA thornyhead stock is not overfished. Even at the projected low point under FMP 2.1 of 23,200 mt,
spawning stock biomass is expected to be well above both B,;,, level (14,681 mt) as well as the B,,,, level

(16,045 mt), and will remain above B,,,, in all projection years under FMP 2.1.

Age and Size Composition

Under FMP 2.1, the mean age of the GOA thornyhead stock in 2007, as computed in model projections
(Table H.4-37 of Appendix H), is 9.90 years. This compares with a mean age in the equilibrium unfished
GOA stock of 12.67 years.

Sex Ratio

The sex ratio of GOA thornyheads is assumed to be 50:50. No information is available to suggest that this
would change under FMP 2.1.

Habitat-Mediated Impacts

Under FMP 2.1, all current closed areas aside from those related to sea lion habitat would be removed.
However, mostcurrent closed areas donot extend to deeper waters where thornyheads are found. Information
is insufficient to conclude that existing habitat-mediated impacts would undergo significant qualitative
change during the next five years under this FMP.

Predation-Mediated Impacts

In the GOA, shortspine thornyheads prey on benthic invertebrates; according to the AFSC food habits
database, much of their diet in the 1990s has been composed of shrimp. Thornyheads are rare in the diets of
other groundfish, birds, or marine mammals in the GOA according to the present limited information.
Therefore, the effects of FMP 2.1 Federal groundfish fisheries on trophic interactions involving GOA
thornyheads are expected to be minor. The current levels and distribution of groundfish harvest do not appear
to impact prey availability for thornyheads such that it affects the sustainability of the stock as measured by
the ability of the stock to maintain itself above its MSST. Information is insufficient to conclude that existing
trophic interactions would undergo significant qualitative change during the next five years under FMP 2.1.

Summary of Effects of FMP 2.1 — GOA Thornyhead Rockfish

The GOA thornyhead stock appears to be healthy and stable under current management, and catches have
generally been below the estimated ABCs because thornyheads are taken as bycatch in other directed
fisheries. To the best of our knowledge, thornyheads are widely distributed in the deeper habitats of the
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GOA, where fishing impacts have historically been low. As long as catches remain at or near the currently
observed low levels, as predicted under FMP 2.1, we do not expect any significant population effects to
thornyheads (Table 4.5-43).

Cumulative Effects Analysis of FMP 2.1

Mortality

¢ Internal Effects. The effect of fishing mortality on the GOA thornyhead rockfish is rated as
insignificant under FMP 2.1.

¢ Persistent Past Effects include past foreign, JV, and domestic groundfish fisheries. The removals
of thornyhead rockfish that occurred in these fisheries have had a lingering negative effect on the
populations (see Section 3.5.1.12).

¢ Reasonably Foreseeable Future External Effects on mortality are indicated due to potential
adverse effects of marine pollution since acute and/or chronic pollution events could cause
thornyhead rockfish mortality. Climate changes and regime shifts are considered non-contributing
factors since it is unlikely that the change in water temperatures would be of sufficient magnitude
to result in mortality of thornyhead rockfish. The IPHC longline fishery is identified as a potential
adverse contributor to thornyhead rockfish mortality since they are caught as bycatch in this fishery.
However, the State of Alaska shrimp fishery is identified as a non-contributing factor since
thornyhead rockfish bycatch is not expected to occur in this fishery.

¢ Cumulative Effect. A cumulative effect is identified for mortality of GOA thornyhead rockfish and
is rated as insignificant. Fishing mortality at projected levels are well below the OFL for this stock.
The combined effect of internal removals and removals due to reasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock to produce MSY on a continuing basis.

Change in Biomass Level

¢ Internal Effects. It is not expected that FMP 2.1 will result in any significant adverse impact to these
stocks.

¢ Persistent Past Effects include past foreign, JV, and domestic groundfish fisheries. Pastremovals
by these fisheries have had a lingering negative effect on the GOA thornyhead rockfish populations
(see Section 3.5.1.12).

¢ Reasonably Foreseeable Future External Effects on change in biomass level are indicated due to
the potential adverse effects of marine pollution since acute and/or chronic pollution events could
cause thornyhead rockfish mortality. Climate changes and regime shifts have also been identified as
having potential beneficial or adverse effects on the thornyhead rockfish biomass level. A strong
Aleutian Low and high water temperatures tend to favor recruitment whereas a weak Aleutian Low
and cooler water temperatures tend to result in weak recruitment. For more information on climate
changes and regime shifts (see Sections 3.5.1.12 and 3.10). The IPHC longline fishery is identified
as a potential adverse contributor to the thornyhead rockfish biomass level since they are caught as
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bycatch in this fishery. The State of Alaska shrimp fishery is identified as a non-contributing factor
since thornyhead rockfish bycatch is not expected to occur in this fishery.

¢ Cumulative Effect. A cumulative effect is identified for the change in biomass level of GOA
thornyhead rockfish and is rated as insignificant. The spawning biomass is above the By, value for
all years. The combined effect of internal removals and removals due to reasonably foreseecable
future external events is unlikely to jeopardize the capacity of the stock to sustain itself above the
MSST.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effects. Under FMP 2.1 the effect of the spatial/temporal concentration of catch is
considered insignificant for the stock.

¢ Persistent Past Effects are not identified for the change in genetic structure of the GOA thornyhead
rockfish. Climate changes and regime shifts have been identified as having a persistent past effect
on the reproductive success of GOA thornyhead rockfish. Climate changes and regime shifts and
corresponding water temperature variation could effect prey availability and habitat suitability, which
in combination could effect the reproductive success of the thornyhead rockfish stock.

¢ Reasonably Foreseeable Future External Effects on the reproductive success of thornyhead
rockfish due to climate changes and regime shifts are potential beneficial or adverse. Marine
pollution has also been identified as a potential adverse effect since acute and/or chronic pollution
events could alter the genetic structure and/or the reproductive success of GOA thornyhead rockfish.
The IPHC longline fishery removals could be sufficiently concentrated as to alter the genetic
structure and reproductive success of GOA thornyhead rockfish populations and is therefore
identified as a potential adverse contributor. The State of Alaska shrimp fishery is identified as a
non-contributing factor since bycatch of thornyhead rockfish is not expected to occur in this fishery.

¢ Cumulative Effect. A cumulative effect is identified for the spatial/temporal concentration of the
thornyhead rockfish catch and is ranked as insignificant. The spatial/temporal distribution of
thornyhead rockfish catch is not expected to change significantly. The combined effect of internal
removals and removals due to reasonably foreseeable external events is unlikely to sufficiently alter
the genetic structure or the reproductive success of the population such that the ability of the stock
to maintain itself at or above the MSST is jeopardized.

Change in Prey Availability

e Internal Effects. Under FMP 2.1, the change in prey availability for the GOA thornyhead rockfish
is ranked as insignificant.

e Persistent Past Effects include climate changes and regime shifts. Climate changes and regime
shifts and corresponding water temperature variation do effect the availability of some prey species
(i.e. shrimp); however, studies on benthic invertebrates have not been conducted.
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¢ Reasonably Foreseeable Future External Effects of the climate changes and regime shifts on the
GOA thornyhead rockfish stock are potential beneficial or adverse. Marine pollution has also been
identified as a potential adverse effect since acute and/or chronic pollution events could reduce prey
availability or prey quality and thus jeopardize the stocks ability to sustain itself above its MSST.
The IPHC longline fishery is identified as a non-contributing factor since bycatch of GOA
thornyhead rockfish prey species is not expected to occur in this fishery. The State of Alaska shrimp
fishery is identified as a potential adverse contributor to prey availability since removal of shrimp,
the main prey species of GOA thornyhead rockfish, occurs in this fishery.

¢ Cumulative Effect. A cumulative effect is identified for the change in prey availability and is
considered insignificant. The combination of internal and external removals of prey is not expected

to jeopardize the ability of the stock to sustain itself above the MSST.

Change in Habitat Suitability

¢ Internal Effects. Under FMP 2.1, the change in habitat suitability for the GOA thornyhead rockfish
is ranked as insignificant.

¢ Persistent Past Effects identified for GOA thornyhead rockfish include climate changes and regime
shifts.

¢ Reasonably Foreseeable Future External Effects of the climate changes and regime shifts on the
GOA thornyhead rockfish stock are potential beneficial or adverse. Marine pollution has also been
identified as a potential adverse effect since acute and/or chronic pollution events could cause habitat
degradation and may cause changes in spawning or rearing success. The [IPHC longline fishery has
been identified as a potential adverse contributor to GOA thornyhead rockfish habitat suitability (see
Section 3.6). The State of Alaska shrimp fishery is identified as a non-contributing factor since
habitat degradation by the shrimp fishery gear is not expected to occur.

¢ Cumulative Effect. A cumulative effect is identified for GOA thornyhead rockfish habitat suitability
and is considered insignificant. The combination of internal and external habitat disturbances are not
expected to lead to a detectable change in spawning or rearing success such that the ability of the
thornyhead rockfish stock to sustain itself at or above the MSST is jeopardized.

Summary of Cumulative Effects — GOA Thornyhead rockfish

Cumulative effects have been identified for mortality, change in biomass level, change in genetic structure,
change in reproductive success, change in prey availability and change in habitat suitability. All the
cumulative effects are determined to be insignificant to the GOA thornyhead rockfish (Table 4.544).
Direct/Indirect Effects of FMP 2.2

Total Biomass

Total (ages 5 through 55+) biomass of GOA thornyheads at the start of 2002 is estimated to be 54,000 mt.
Model projections of future total GOA biomasses are shown in Table H.4-37 of Appendix H. Under FMP
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2.2, model projections indicate that total GOA biomass is expected to remain at 54,000 mt by 2003, then
slowly increase to a value of 55,000 mt by 2007, with a 2003-2007 average value of 54,000 mt.

Spawning Biomass

Spawning biomass of female GOA thornyheads at the start of 2002 is estimated to be 23,500 mt. Model
projections of future GOA spawning biomasses are shown in Table H.4-37 of Appendix H. Under FMP 2.2,
model projections indicate that GOA spawning biomass is expected to increase to a value of 23,600 mt by
2003, and increasing to 24,300 mt by 2007, with a 2002-2007 average value of 23,900 mt.

Fishing Mortality

The average fishing mortality imposed on the GOA thornyhead stock in 2002 is projected to be 0.032 under
current management. Under FMP 2.2, fishing mortality is projected to decrease to 0.025 in 2003 and
decrease further to 0.020 in 2007. These values are well below the F,,, proxy value of 0.102 which is the
rate associated with the OFL.

Spatial/Temporal Concentration of Fishing Mortality

Thornyhead catch is approximately evenly divided between longliners and trawlers under status quo
management. There is nothing about FMP 2.2 that is expected to change this. Longline catches are spatially
dispersed along the continental shelf break throughout the GOA (Figure 4.5-1), and temporally dispersed due
to the nature of the IFQ sablefish fishery. For example, longline thornyhead catches in 2000 occurred year
round, with peaks in April and September which did notexceed 60 mt per week. Trawler catch has been more
concentrated in time, with some catches of 20-40 mt per week happening in late spring and a single large peak
of 160 mt per week in 2000 during July, coincident with the rockfish trawl fishery. Between 1997 and 1999,
trawl thornyhead catches appear to have become more concentrated in space (Figure 4.5-2). The distribution
of thornyheads from surveys did not appear to change over the same time period (Figure 4.5-3). This apparent
concentration may be the indirect result of changes in the trawl fisheries for deepwater flatfish and rockfish
since thornyheads are not a primary target of trawl fisheries. However, it should be noted that the overall
catch of thornyheads is low relative to both the estimated biomass and the ABC, such that this apparent
concentration of catch is unlikely to have any negative population effects.

Status Determination

The GOA thornyhead stock is not overfished. At 23,500 mt, spawning stock biomass is expected to be well
above both B;;,, level (14,681 mt) as well as the B,,, level (16,045 mt) in the year 2002 and will remain
above B,,, in all projection years under FMP 2.2.

Age and Size Composition

Under FMP 2.2, the mean age of the GOA thornyhead stock in 2007, as computed in model projections
(Table H.4-37 of Appendix H), is 10.15 years. This compares with a mean age in the equilibrium unfished
GOA stock of 12.67 years.
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Sex Ratio

The sex ratio of GOA thornyheads is assumed to be 50:50. No information is available to suggest that this
would change under FMP 2.2.

Habitat-Mediated Impacts

Under FMP 2.2, all current management measures would be maintained. The level of habitat disturbance
under FMP 1 (and FMP 2.2) does not appear to affect the sustainability of thornyheads either through changes
in the genetic structure of the population or changes in reproductive success, as measured by the ability of
the stock to maintain itself above its MSST. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change during the next five years under this
alternative.

Predation-Mediated Impacts

In the GOA, shortspine thornyheads prey on benthic invertebrates; according to the AFSC food habits
database, much of their diet in the 1990s has been composed of shrimp. Thornyheads are rare in the diets of
other groundfish, birds, or marine mammals in the GOA according to the present limited information.
Therefore, the effects of status quo Federal groundfish fisheries on trophic interactions involving GOA
thornyheads are expected to be minor. The current levels and distribution of groundfish harvest do notappear
to impact prey availability for thornyheads such that it affects the sustainability of the stock as measured by
the ability of the stock to maintain itself above its MSST. Information is insufficient to conclude that existing
trophic interactions would undergo significant qualitative change during the next five years under FMP 2.2.

Summary of Effects of FMP 2.2 — GOA Thornyhead Rockfish

The GOA thornyhead stock appears to be healthy and stable under current management, and catches have
generally been below the estimated ABCs because thornyheads are taken as bycatch in other directed
fisheries. To the best of our knowledge, thornyheads are widely distributed in the deeper habitats of the
GOA, where fishing impacts have historically been low. Aslong as catches remain at or near the currently
observed low levels, as predicted under FMP 2.2, we do not expect any significant population effects to
thornyheads (Table 4.5-43).

Cumulative Effects Analysis of FMP 2.2

Mortality

¢ Internal Effects. The effect of fishing mortality on the GOA thornyhead rockfish is rated as
insignificant under FMP 2.2.

¢ Persistent Past Effects on mortality are the same as those described under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on mortality are the same as those described
under FMP 2.1.
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¢ Cumulative Effect. A cumulative effect is identified for mortality of GOA thornyhead rockfish and
is rated as insignificant. Fishing mortality at projected levels are well below the OFL for this stock.
The combined effect of internal removals and removals due to reasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock to produce MSY on a continuing basis.

Change in Biomass Level

¢ Internal Effects. It is not expected that FMP 2.2 will result in any significant adverse impact to these
stocks.

¢ Persistent Past Effects on the change in biomass level are the same as those indicated under FMP
2.1.

¢ Reasonably Foreseeable Future External Effects on the change in biomass level are the same as
those indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for the change in biomass level of GOA
thornyhead rockfish and is rated as insignificant. The spawning biomass is above the B, value for
all years. The combined effect of internal removals and removals due to reasonably foreseeable
future external events is unlikely to jeopardize the capacity of the stock to sustain itself above the
MSST.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
— Change in Reproductive Success

¢ Internal Effects. Under FMP 2.2 the effect of the spatial/temporal concentration of catch is
considered insignificant for the stock.

¢ Persistent Past Effects on the spatial/temporal characteristics of thornyhead rockfish are the same
as those indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the spatial/temporal characteristics of
thornyhead rockfish are the same as those indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for the spatial/temporal concentration of the
thornyhead rockfish catch and is rated as insignificant. The combined effect of internal removals and
removals due to reasonably foreseeable external events is unlikely to sufficiently alter the genetic
structure or the reproductive success of the population such that the ability of the stock to maintain
itself at or above the MSST is jeopardized.

Change in Prey Availability

e Internal Effects. Under FMP 2.2, the change in prey availability for the GOA thornyhead rockfish
is ranked as insignificant.
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e Persistent Past Effects on the change in prey availability are the same as those indicated under
FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in prey availability are the same
as those indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for change in prey availability and is
considered insignificant. The combination of internal and external removals of prey is not expected

to jeopardize the ability of the stock to sustain itself above the MSST.

Change in Habitat Suitability

¢ Internal Effects. Under FMP 2.2, the change in habitat suitability for the GOA thornyhead rockfish
is ranked as insignificant.

e Persistent Past Effects on the change in habitat suitability are the same as those indicated under
FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in habitat suitability are the same
as those indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effectis identified for GOA thornyhead rockfish habitat suitability
and is ranked as insignificant. The combination of internal and external habitat disturbances are not
expected to lead to a detectable change in spawning or rearing success such that the ability of the
thornyhead rockfish stock to sustain itself at or above the MSST is jeopardized.
Summary of Cumulative Effects - GOA Thornyhead Rockfish
Cumulative effects have been identified for mortality, change in biomass level, change in genetic structure,
change in reproductive success, change in prey availability and change in habitat suitability. All the
cumulative effects are determined to be insignificant to the GOA thornyhead rockfish (Table 4.544).
4.6.1.13 Rockfish Alternative 2 Analysis
BSAI and GOA rockfish are described in more detail in Section 3.5.1.13.
Direct/Indirect Effects of FMP 2.1 — BSAI Northern Rockfish
BSAI northern rockfish is currently managed under Tier 5.

Total and Spawning Biomass

Reliable estimates of total and spawning biomass are not available for this species.
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Fishing Mortality

The catch of BSAInorthern rockfish in 2003 was estimated as 6,800 mt. Projected catches from 2003-2008
are shown in Table H.4-15 of Appendix H. Under FMP 2.1, model projections indicate that the catch is

expected to decrease to 4,900 mt in 2005, then increase to 5,200 mt in 2008. The 2003-2008 average catch
1s 5,400 mt.

Spatial/Temporal Concentration of Fishing Mortality

Model projections indicate that the average harvest of 5,400 mt from 2003-2008 occurs largely in the western
Aleutian Islands (3,700 mt, 68 percent), with 800 mt (14 percent) occurring in the EBS and 700 mt (13
percent) occurring in the central Aleutians. The harvest of northern rockfish in the western Aleutian Islands
is taken largely in the Atka mackerel fishery, whereas the harvest in the EBS and central Aleutians are taken
in the Pacific cod and Pacific ocean perch fisheries, respectively.

Status Determination

Under this FMP, the ABC for northern rockfish is set equal to the OFL. The MSST cannot be determined
for this species.

Age and Size Composition and Sex Ratio

Age and size composition estimates are not available for this species. The sex ratio of BSAI northemn
rockfish is assumed to be 50:50. No information is available to suggest that this would change under
FMP 2.1.

Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.1 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change under FMP 2.1.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.1 would be governed by a
complex web of direct and indirect interactions which are difficult to quantify. Information is insufficient
to conclude that trophic interactions would undergo significant qualitative change under FMP 2.1.

Summary of Effects of FMP 2.1 — BSAI Northern Rockfish

Under FMP 2.1, the ABC for northern rockfish is set equal to the OFL. An age-structured population model
for BSAInorthern rockfish is not available, and projections of future OFL levels were made by carrying over
the 2002 baseline values into the future. Under these assumptions, BSAI northern rockfish are equal to the
OFL and the effects of mortality under FMP 2.1 are considered insignificant. Since the MSST is not able
to be calculated, the spatial/temporal distribution of catch and other direct/indirect effects are unknown
(Table 4.5-45).
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Direct/Indirect Effects of FMP 2.1 — BSAI Shortraker/Rougheye Rockfish

Shortraker and rougheye rockfish are currently managed under Tier 5.

Total and Spawning Biomass

Reliable estimates of total and spawning biomass are not available for these stocks.

Fishing Mortality

The catch of BSAI shortraker/rougheye rockfish in 2003 was estimated as 900 mt. Projected catches from
2003-2008 are shown in Table H.4-16 of Appendix H. Under FMP 2.1, model projections indicate that the
catch is expected to decrease to 800 mt in 2005, then increase to 1,200 mt in 2006 and remain at this level
through 2008. The 2003-2008 average catch is 1,000 mt.

Spatial/Temporal Concentration of Fishing Mortality

Model projections indicate that the average harvest of 1,000 mt from 2003-2008 occurs largely in the central
and western Aleutian Islands, with 500 and 300 mt harvested in each of these areas, respectively. The harvest
of shortraker/rougheye rockfish in the central Aleutian Islands is taken largely in the Pacific ocean perch
fishery, whereas the harvest in the western Aleutian Islands is taken in the Atka mackerel trawl fishery and
the sablefish and Pacific cod longline fisheries.

Status Determination

Under this FMP, the ABC for shortraker/rougheye rockfish is set equal to the OFL. The MSST cannot be
determined.

Age and Size Composition and Sex Ratio

Age and size composition estimates are not available for these species. The sex ratio of BSAI
shortraker/rougheye rockfish is assumed to be 50:50. No information is available to suggest that this would
change under FMP 2.1.

Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.1 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change under FMP 2.1.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.1 would be governed by a
complex web of direct and indirect interactions which are difficult to quantify. Information is insufficient
to conclude that trophic interactions would undergo significant qualitative change under FMP 2.1.
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Summary of Effects of FMP 2.1 — BSAI Shortraker/Rougheye Rockfish

Under FMP 2.1, the ABC for shortraker/rougheye rockfish is set equal to the OFL. An age-structured
population model for is not available for either shortraker or rougheye rockfish, and projections of future OFL
levels were made by carrying over the 2002 baseline values into the future. The projected TAC for
shortraker/rougheye rockfish from 2003-2008 is equal to the OFL, and the mortality effects under FMP 2.1
are considered insignificant. Since the MSST is not able to be calculated, the spatial/temporal distribution
of catch and other direct/indirect effects are unknown (Table 4.5-46).

Direct/Indirect Effects of FMP 2.1 — BSAI Other Rockfish

The other rockfish assemblage falls under Tier 5.

Total and Spawning Biomass

Reliable estimates of total and spawning biomass are not available for these species.

Fishing Mortality

The catch of Aleutian Islands Other rockfish species in 2003 was estimated as 500 mt, increasing to 800 mt
in 2004 before decreasing to 700 mt in 2008; the average catch from 2003-2008 was 700 mt. In the EBS, the
projected harvest was 200 mt in 2003, decreasing to 100 mt in 2008; the average catch from 2003-2008 was
projected at 100 mt. Projected catches from 2003-2008 are shown in Tables H.4-13 and H.4-14 of
Appendix H.

The 2003 OFL for this species complex is 846 mt and 1,280 mt in the Aleutian Islands and EBS, respectively
(Reuter and Spencer 2002). Fishing mortality at projected levels under FMP 2.1 is below the OFL for Other
rockfish, so FMP 2.1 is not likely to result in any significant adverse impacts to these stocks.

Spatial/Temporal Concentration of Fishing Mortality

In the Aleutian Islands, 78 percent of the average harvest of 700 mt occurs in the western Aleutian Islands,
taken largely in the sablefish longline fishery and Pacific cod trawl fishery. In the EBS, the average catch
of 100 mt is taken largely in the Greenland turbot and sablefish longline fisheries and the flathead sole trawl
fishery. Information is insufficient to determine whether existing harvest patterns would undergo any
significant change under FMP 2.1.

Status Determination

The fishing mortality rate is below the ABC and OFL for this species complex. The MSST cannot be
determined.

Age and Size Composition and Sex Ratio

Age and size composition estimates are not available for these species. Estimated sex ratios are not available
for these species.
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Habitat-Mediated Impacts

Any habitat suitability impacts of FMP 2.1, such as adverse effects to spawning habitat, nursery grounds,
benthic structures, as a result of fishing, would be governed by a complex web of direct and indirect
interactions which are difficult to quantify at the present time due to insufficient data However, there is the
potential for degradation of benthic habitats important to Other rockfish species as a result of increased
fishing for groundfish. Actions illustrated by FMP 2.1 include the repeal of all current closed areas except
for those required to protect Steller sea lions. Areas now opened to groundfish fishing may result in either
an increase in Other rockfish catch, or decreases depending on rockfish abundance and location of rockfish
habitat. Information is insufficient to conclude at this time whether existing habitat conditions would
undergo any significant change under the FMP 2.1 scenario.

Predation-Mediated Impacts

As with habitat related impacts, any effects of FMP 2.1 on predator-prey relationships would be governed
by a complex web of direct and indirect interactions which are difficult to quantify. Information is
insufficient to conclude that predator-prey relationships would undergo any significant change under
FMP 2.1.

Summary of Effects of FMP 2.1 — BSAI Other Rockfish

Under FMP 2.1, the ABC for the Other rockfish category is set equal to the OFL. An age-structured
population model for is not available for either Aleutian Islands or EBS other rockfish, and projections of
future OFL levels were made by carrying over the 2002 baseline values into the future. The projected TAC
for other rockfish from 2003-2008 is below the OFL, and the direct and indirect effects under FMP 2.1 are
considered either insignificant or unknown (Table 4.5-47). The spatial/temporal distribution of catch should
have no significant direct impact on stock productivity. There could be adverse effects on rockfish habitat
depending on where fishing effort is directed in response to increased TACs, but there currently is
insufficient information to determine the significance of these effects (Table 4.5-47).

Direct/Indirect Effects of FMP 2.1 — GOA Northern Rockfish

GOA northern rockfish is currently managed under Tier 3.

Total and Spawning Biomass and Fishing Mortality

FMP 2.1 represents a less precautionary approach of fishery management. An important measure in this
bookend that would impact all target species is that ABC would be set equal to overfishing. This would
eliminate the buffer between ABC and overfishing that exists in FMP 1. Another measure in FMP 2.1 that
could impact GOA northern rockfish is that the eastern GOA trawl closure in FMP 1 would be repealed.
Both of these measures in combination would likely result in a larger catch of GOA northern rockfish than
has been the case in years past, and increase the risk of overfishing. However, the projection model results
for this bookend indicate a decrease in GOA northern rockfish catch instead of an increase. Therefore the
projection results do not appear to be reasonable. Average fishing mortality during the years 2003 - 2008 is
still expected to be less than or equal to F,;, (0.066) (Table H.4-35 of Appendix H).
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Spatial/Temporal Concentration of Fishing Mortality

The effect of FMP 2.1 on the spatial/temporal concentration of northern rockfish catch is similar to what the
baseline situation has been in past years. The inclusion of the eastern GOA as an open trawl zone under FMP
2.1 would not be a major difference relative to the baseline for northern rockfish. Northern rockfish generally
do not occur in the eastern GOA and the trawl inclusion in this area would not affect the spatial concentration
of fishing. Fishing effort would continue to be compressed into a relatively short open season resulting in
an increase risk of possible overfishing. The potential for localized depletion of the stock would also increase
under the higher fishing mortality rates if fishing occurs year after year on localized aggregations of northern
rockfish.

Status Determination

Under FMP 2.1, the projected B2003 of 42,700 mt is greater than B,,, and consequently the stock is
projected to be above its MSST and not projected to be in an overfished condition. The projected B2005 of
40,300 mt is greater than B,;,, and consequently the stock is not projected to be approaching an overfished

condition.

Age and Size Composition and Sex Ratio

Under FMP 2.1, the age composition of GOA northern rockfish may be affected by fishing mortality as in
FMP 1. No information is available to suggest that sex ratio would change under FMP 2.1, but size
composition of GOA northern rockfish might change in proportion to the change in age composition.

Habitat-Mediated Impacts

Under FMP 2.1 increased damage to epifauna by increased bottom trawl effort may negatively impact
juvenile northern rockfish habitat.

Predation-Mediated Impacts

There is insufficient information to conclude that existing trophic interactions would undergo significant
qualitative change under FMP 2.1.

Summary of Effects of FMP 2.1 — GOA Northern Rockfish

Under FMP 2.1, average fishing mortality during the years 2003 - 2008 is expected to be less than or equal
to F,;, . Consequently fishing mortality is believed to have an insignificant impact on stock sustainability.
Under FMP 2.1, the stock is projected to sustain itself at or above MSST. Consequently change in biomass
is believed to have an insignificant impact on stock sustainability. Additionally, because the stock is
projected to sustain itself at or above MSST, the direct effects of spatial/temporal concentration of catch on
change in genetic integrity and reproductive success, as well as the indirect effects of both the change in prey
availability and the change in habitat suitability are believed to have an insignificant impact on stock
sustainability (Table 4.548).
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Direct/Indirect Effects of FMP 2.1: GOA Shortraker/Rougheye Rockfish

GOA shortraker/rougheye are currently managed under Tier 5.

Total and Spawning Biomass

No projections are possible for these two parameters, as shortraker/rougheye are classified as Tier 4 or Tier 5
species, with insufficient information to compute either parameter.

Fishing Mortality

FMP bookend 2.1 represents a less precautionary approach of fishery management than what is currently used
by the NPFMC. An important measure in this bookend that would affect all target species is that ABC would
be set equal to overfishing, which would eliminate the buffer between ABC and overfishing that exists in the
baseline situation and FMP 1. Another measure in FMP 2.1 that would particularly impact shortraker/
rougheye is that the eastern GOA trawl closure in FMP 1 would be repealed. Both of these measures in
combination would likely result in a larger catch of shortraker/rougheye than has been the case in years past,
and increase the risk of overfishing these stocks. The bycatch model results for this bookend; however,
indicate catches approximately equal to those in past years, and therefore do not appear to be reasonable
(Table H.4-34 of Appendix H).

Spatial/Temporal Concentration of Fishing Mortality

This bookend would have major effects on the spatial/temporal concentration of shortraker/rougheye catch
compared to the baseline situation in past years. Because the eastern GOA trawl closure would be repealed
in FMP 2.1, shortraker/rougheye would almost certainly be taken by bottom trawl again in thisregion. ABCs;
however, would be geographically apportioned between management areas, which would continue to provide
some protection against localized depletion of the resource. Because IFQs and fishing cooperatives are not
part of this bookend, the trawl fisheries would likely continue to be concentrated into a relatively short open
seasons. More importantly, the IFQ longline fisheries would be eliminated, and the longline fisheries would
revert back to very compressed "derby" fisheries. This would increase the risk of overfishing
shortraker/rougheye because of the difficulty managing these very short, intense fisheries.

Status Determination

Under this FMP, the ABC is set equal to the OFL. The MSST cannot be determined for these stocks.

Age and Size Composition and Sex Ratio

No projections are possible for these two parameters, as shortraker/rougheye are classified as Tier 4 or Tier
5 species, with insufficient information to compute either parameter. There is no information on the sex ratio
of shortraker/rougheye, although sex ratio for many other species of Sebastes has been reported to be
approximately 50:50. How the sex ratio may be affected by FMP 2.1 is unknown.
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Habitat-Mediated Impacts

The main impacts of FMP bookend 2.1 on habitat suitability of shortraker/rougheye would be caused by 1)
increased bottom trawl activity because the bookend would increase ABCs and catches for all species, and
2) the bookend's repeal of the eastern GOA trawl closure. Increased bottom trawl activity would likely result
in more damage to the benthic habitat, which could have a negative impact on species such as shortraker and
rougheye rockfish that have been observed living in association with epifauna such as corals.

Predation-Mediated Impacts

Pacific cod and to a lesser extent walleye pollock are species that are known to prey on shrimp, a major prey
item of rougheye rockfish, so any changes in their abundance as a result of FMP 2.1 hypothetically could
affect the food supply of shortraker/rougheye. Because this bookend sets ABC equal to the overfishingrate,
catches of Pacific cod and walleye pollock would both increase substantially in the GOA, and their
abundance would decrease. However, whether a change in abundance of Pacific cod or walleye pollock
would actually affect the food supply for shortraker/rougheye is unknown, as there is no quantitative
information on trophic interactions between all these species. Moreover, shortraker and rougheye rockfish
reside in deeper depths than Pacific cod or walleye pollock, so they may not be competing for the same spatial
aggregations of food.

There is no documentation of predation on either shortraker or rougheye rockfish. Consequently, it is not
possible to determine how changes in predator abundance as a result of FMP 2.1 would affect these rockfish.
Presumably, larger fishes such as Pacific halibut that are known to prey on other rockfish may also prey on
rougheye rockfish, but adult shortraker rockfish are so large that they probably have few predators. Predator
effects would likely be more important on juveniles of either species.

Summary of Effects of FMP 2.1 — GOA Shortraker/Rougheye Rockfish

The effects of FMP 2.1 on shortraker/rougheye in the GOA are summarized in Table 4.5-49.
Direct/Indirect Effects of FMP 2.1 — GOA Slope Rockfish

Other slope rockfish are managed under Tier 5 and sharpchin rockfish are assessed under Tier 4.

Total and Spawning Biomass

No projections are possible for these two parameters, as slope rockfish species are classified as Tier 4 or Tier
5 fish, with insufficient information to compute either parameter.

Fishing Mortality

FMP bookend 2.1 represents a less precautionary approach of fishery management than what is currentlyused
by the NPFMC. An important measure in this bookend that would affect all target species is that ABC would
be set equal to overfishing, which would eliminate the buffer between ABC and overfishing that exists in the
baseline and FMP 1. An even more important measure in FMP 2.1 concerning slope rockfish is that eastern
GOA trawl closure would be repealed. Because slope rockfish mostly reside in the eastern GOA and are
predominantly caught by trawl, opening this region to trawling would make most of GOA population of slope
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rockfish vulnerable to fishing, Both of these measures in combination would result in a larger catch of slope
rockfish than has been the case in years past, and increase the risk of overfishing slope rockfish stocks. The
model results for this bookend indicate a modest increase in slope rockfish catch of about 300-400 mt
compared to the baseline and FMP 1 and recent past catches, but it is likely that if FMP 2.1 actually went into
effect, catches of slope rockfish would show even more of an increase (Table H.4-31 of Appendix H).

Spatial/Temporal Concentration of Fishing Mortality

This bookend would have substantial effects on the spatial or temporal concentration of sloperockfish catch,
especially because the eastern GOA trawl closure would be rescinded. This would allow trawling for
rockfish species in the eastern GOA, where most of the GOA population of slope rockfish is located, and
greatly increase the chance oflocalized depletion for some of the slope rockfish species. Because IFQs and
fishing cooperatives are not part of this bookend, catches of slope rockfish would likely continue to be
concentrated into relatively short open seasons when fishing for rockfish is allowed. Similar to the baseline
and FMP 1, this would increase the risk of possible overfishing slope rockfish species because of the
difficulty of managing a short, compressed fishery.

Status Determination

No projections are possible for the fishing mortality rate or MSST, as slope rockfish species are classified
as Tier 4 or Tier 5 fish, with insufficient information to compute either parameter.

Age and Size Composition and Sex Ratio

Age and size composition estimates are not available for these species. There is no information on the sex
ratio of slope rockfish, although sex ratio for many other species of Sebastes has been reported to be
approximately 50:50. How the sex ratio may be affected by FMP 2.1 is unknown.

Habitat-Mediated Impacts

The main impacts of FMP bookend 2.1 on habitat suitability of slope rockfish would be caused by 1) the
bookend's repeal of the eastern GOA trawl closure, and 2) increased bottom trawl activity because the
bookend would increase ABCs and catches for all species by setting ABC equal to overfishing. The removal
of the eastern GOA trawl closure would permit bottom trawlers to catch slope rockfish in the eastern GOA,
where most of the slope rockfish biomass is located, and this region would no longer serve as a de facto
refugium for slope rockfish species. Increased bottom trawl activity would likely result in more damage to
benthic habitats, and therefore could have a negative impact on slope rockfish. The impact could be
especially acute for juvenile slope rockfish, which may be particularly dependent on such epifauna.

Predation-Mediated Impacts

No studies have been done in Alaska to determine the food habits for any of the slope rockfish species. Many
of the abundant species, such as sharpchin, harlequin, and redstripe rockfish, are relatively small in size and
may be plankton-feeders, but this is conjecture. There is also no documentation of predation on slope
rockfish, although larger fishes such as Pacific halibut that are known to prey on other rockfish presumably
also prey on slope rockfish. Because of this lack of information, the effect of FMP 2.1 on predator-prey
relationships for slope rockfish is unknown.
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Summary of Effects of FMP 2.1 — GOA Slope Rockfish

The effects of FMP 2.1 on slope rockfish in the GOA are summarized in Table 4.5-50.
Direct/Indirect Effects of FMP 2.1 — GOA Pelagic Shelf Rockfish

Dusky rockfish fall under Tier 4, while yellowtail and widow rockfish are managed under Tier 5.

Total and Spawning Biomass

No projections are possible for these two parameters, as PSR species are classified as Tier 4 or Tier 5 fish
and an age-structured model has not been finalized for dusky rockfish.

Fishing Mortality

FMP bookend 2.1 represents a less precautionary approach of fishery management than what is currently used
by the NPFMC. Animportant measure in this bookend that would affect all target species is that ABC would
be set equal to overfishing, which would eliminate the buffer between ABC and overfishing that exists in the
baseline situation and FMP 1. Another measure in FMP 2.1 that would particularly impact PSR is that the
eastern GOA trawl closure in FMP 1 would be repealed. Both of these measures in combination would likely
result in a larger catch of PSR than has been the case in years past, and increase the risk of overfishing PSR
stocks. The modelresults for thisbookend; however, indicate a decrease in PSR catch, instead of an increase,
and therefore do not appear to be reasonable (Table H.4-32 of Appendix H).

Spatial/Temporal Concentration of Fishing Mortality

This bookend would have very similar effects on the spatial or temporal concentration of PSR catch as has
been the case for the baseline situation in past years. ABCs would be geographically apportioned between
management areas, which would continue to provide some protection against localized depletion of the
resource. Because IFQs and fishing cooperatives are not part of this bookend, the PSR fishery would likely
continue to be concentrated into arelatively short open season. Similar to the baseline and FMP 1, this would
increase the risk of possible overfishing because of the difficulty of managing a short, compressed fishery.

Status Determination

Under FMP 2.1, the ABC is set equal to the OFL. The MSST cannot be determined at this time for these
stocks.

Age and Size Composition and Sex Ratio

No projections are possible for these two parameters, as PSR species are classified as Tier 4 or Tier 5 fish
and an age-structured model has not been finalized for dusky rockfish. There is no information on the sex
ratio of PSR, although sex ratio for many other species of Sebastes has been reported to be approximately
50:50. How the sex ratio may be affected by FMP 2.1 is unknown.
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Habitat-Mediated Impacts

The main impacts of FMP bookend 2.1 on habitat suitability of PSR would be caused by 1) increased bottom
trawl activity because the bookend would increase ABCs and catches for all species, and 2) the bookend's
repeal of the eastern GOA trawl closure. Increased bottom trawl activity would likely result in more damage
to the benthic habitat, which could have a negative impact on PSR such as dusky rockfish that may live in
association with epifauna such as corals or sponges. The impact could be especially acute for juvenile dusky
rockfish, which may be particularly dependent on such epifauna. The removal of the eastern GOA trawl
closure would permitbottom trawlers to catch PSR in the eastern GOA, and this region would no longer serve
as a de facto refugium that could help to replenish PSR stocks in other areas of the GOA.

Predation-Mediated Impacts

The major prey of dusky rockfish appears to be euphausiids, based on the limited food information available
for this species (Yang 1993). Euphausiids are also the major prey of walleye pollock, which means dusky
rockfish and walleye pollock may be competing for the same food resource. Thus, any measures in FMP
bookend 2.1 that affect the commercial catch of walleye pollock could have an subsequent indirect effect on
dusky rockfish by increasing or decreasing the amount of euphausiids available to dusky rockfish. Because
this bookend sets ABC equal to the overfishing rate, catches of walleye pollock would increase substantially
inthe GOA. This would decrease the abundance of walleye pollock, and hypothetically increase the number
of euphausiids available for consumption by dusky rockfish. It is unclear; however, how beneficial this effect
would really be on dusky rockfish, as there is little or no quantitative information on trophic interactions
between dusky rockfish and walleye pollock or data on whether they even feed on the same spatial
aggregations of euphausiids.

There is no documentation of predation on dusky rockfish. Consequently, it is not possible to determine how
changes in predator abundance as a result of FMP 2.1 would affect dusky rockfish. Presumably, larger fishes
such as Pacific halibut that are known to prey on other rockfish may also prey on adult dusky rockfish, but
it unknown what impact this predation has on stock condition. Predator effects would likely be more
important on juvenile dusky rockfish.

Summary of Effects of FMP 2.1 — GOA Pelagic Shelf Rockfish

The effects of FMP 2.1 on PSR in the GOA are summarized in Table 4.5-51.
Direct/Indirect Effects of FMP 2.1 — GOA Demersal Shelf Rockfish

Demersal shelf rockfish are managed under Tier 4.

Total and Spawning Biomass

Reliable total and spawning biomass statistics are not available for demersal shelfrockfish species. However,
due to the removal of DSR bycatch and halibut IFQ program under this FMP, it is likely that the biomass of
DSR will likely tend toward levels that jeopardize the ability of the stock to sustain itself at or above current
population levels. Therefore, the direct/indirect effects of FMP 2.1 are ranked as significant negative for
change in biomass.
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Fishing Mortality

The catch (fishing mortality) of DSR in the eastern GOA would reach and likely exceed the DSR OFL, or
540 mt under this example FMP. It is presumed that managers would continue to set TAC below its ABC
level to prevent the directed catch and the bycatch of DSR in the halibut fishery to exceed the OFL. It is
unknown whether a directed fishery for DSR would be permitted under FMP 2.1 since this management plan
would permit the reopening of the eastern GOA to trawl fishing. Historically trawl fisheries in this area have
targeted Pacific ocean perch and other pelagic rockfish species. Bycatch of DSR in a trawl fishery is likely
but would be difficult to estimate inadvance. Mortality approaching 540 mt would raise serious management
concerns about the sustainability of the population to withstand such a high exploitation rate. Recent
investigations on rockfish exploitation strategies on the west coast of the U.S. suggest thata lower F50 value
may be more appropriate for long lived rockfish stocks than the current F40 rate. (Ralston ef al. 2002;
Ralston (1998); and Dorn (2002). Increasing the mortality level to 540 mt is the equivalent to a F35
exploitation rate. Nearing or exceeding this level would be detrimental to DSR. We conclude that the
projected catch of the FMP 2.1 scenario would result in a significant negative effect (Table H.4-33 of
Appendix H).

Spatial/Temporal Concentration of Fishing Mortality

In the eastern GOA, most of the DSR harvest is taken in the southeast Outside District with the remainder
taken from the east Yakutat Districts (O’Connell et al. 2002). We would expect a similar geographic
distribution of DSR catch under FMP 2.1. However, as described above, localized deception of DSR stocks
could be occurring within these districts. Due to the uncertainty that such localized depletion is occurring
on the Fairweather Grounds (or elsewhere), we conclude that management under FMP 2.1 would have a
conditionally significant negative effect on the current environmental condition of DSR stocks in the eastern
GOA.

Status Determination
The MSST cannot be determined for this stock complex.

Age and Size Composition and Sex Ratio

Age and size composition data is not available for GOA demersal shelf rockfish species. The sex ratio of
GOA demersal shelf rockfish species is unknown.

Habitat-Mediated Impacts

Any habitat suitability impacts of FMP 2.1, such as negative effects to spawning habitat, nursery grounds,
benthic structures, as a result of fishing, would be governed by a complex web of direct and indirect
interactions that are difficult to quantify. However, under this example FMP, trawl fisheries would again be
permitted to operate in the eastern GOA for the first time in years. Information is insufficient to conclude
where these fisheries would occur and whether existing habitat-related impacts would undergo significant
change under FMP 2.1. Due to the uncertainty about the intensity of these effects, we have concluded that
FMP 2.1 would have a conditionally significant negative effect on the current environmental condition of
DSR habitat.
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Predation-Mediated Impacts

Any predator-prey impacts of FMP 2.1 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify due to inadequate data. Information is insufficient to conclude
that predator-prey relationships would undergo any significant change under FMP 2.1.

Summary of Effects of FMP 2.1 — GOA Demersal Shelf Rockfish

Under FMP 2.1, the ABC for DSR rockfish is set equal to the OFL. An age-structured population model is
not used for DSR rockfish and projections of future OFL levels were made by carrying the 2002 baseline
values into the future. The projected TAC for DSR rockfish from 2003-2008 will be set below the OFL to
prevent overfishing when taking into account any unreported catch, or bycatch mortality. However,
combining all estimates of direct mortality raises the risk of overfishing DSR, especially since this FMP
would eliminate the DSR bycatch limits in the halibut fishery and authorize renewed trawl operations in the
eastern GOA. The uncertainties of the location, magnitude, or bycatch of DSR species in these fisheries has
led us to conclude that there would be significant negative effects of this FMP on DSR species. Similarly,
conditionally significant negative effects resulting from localized depletion and habitat degradation are
possible (Table 4.5-52).

Cumulative Effects Analysis of FMP 2.1 — BSAI Northern Rockfish

Mortality

e Internal Effects. The effect of fishing mortality on the BSAI northern rockfish is rated as
insignificant under FMP 2.1.

¢ Persistent Past Effects. Due to large harvest rates and the longevity of rockfish, past foreign, JV,
and domestic fisheries have been identified as having had a negative persistent past effect on BSAI
northern rockfish (see Section 3.5.1.13).

¢ Reasonably Foreseeable Future External Effects on mortality are indicated due to the potential
adverse effects of marine pollution since acute and/or chronic pollution events could cause northern
rockfish mortality. Climate changes and regime shifts are considered non-contributing factors since
it is unlikely that the change in water temperatures would be of sufficient magnitude to result in
mortality of northern rockfish. The IPHC longline fishery is identified as a non-contributing factor
since bycatch of BSAI northern rockfish is not expected to occur in this fishery.

¢ Cumulative Effect. A cumulative effect is identified for mortality of BSAI northern rockfish and
is rated as insignificant. Fishing mortality at projected levels are well below OFL for this stock. The
combined effect of internal removals and removals due to reasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock maintain current population levels.

Change in Biomass Level

¢ Internal Effects. Under FMP 2.1, the effect of changes in biomass level is rated as unknown since
the MSST for this stock cannot be determined.
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¢ Persistent Past Effects. Due to large harvest rates and the longevity of rockfish, past foreign, JV,
and domestic fisheries have been identified as having had a negative persistent past effect on BSAI
northern rockfish (see Section 3.5.1.13).

¢ Reasonably Foreseeable Future External Effects on mortality are indicated due to potential
adverse effects of marine pollution since acute and/or chronic pollution events could cause northermn
rockfish mortality. Climate changes and regime shifts have also been identified as having potential
beneficial or adverse effects on the northern rockfish biomass level; however, it is unknown whether
warmer water temperatures will favor or reduce recruitment. For more information on climate
changes and regime shifts see Sections 3.5.1.13 and 3.10. The IPHC longline fishery is identified
as anon-contributing factor since bycatch of BSAI northern rockfish species is not expected to occur
in this fishery.

¢ Cumulative Effect. A cumulative effect is possible for the change in biomass level of BSAI northern
rockfish, but the effect is unknown. It is unknown whether the combined effect of internal and
external removals is likely to jeopardize the capacity of the stock to maintain current population
levels.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effects. Under FMP 2.1 the effect of the spatial/temporal concentration of catch is
unknown since it is not possible to determine the MSST.

¢ Persistent Past Effects are not identified for the change in genetic structure of BSAI northem
rockfish. Climate changes and regime shifts are identified as having a potential beneficial/negative
effect on BSAI northern rockfish (see Section 3.5.1.13 and Section 3.10).

¢ Reasonably Foreseeable Future External Effects on the reproductive success of northern rockfish
due to climate changes and regime shifts are potential beneficial or adverse. However, climate
changes and regime shifts are not expected to be sufficient to alter the genetic sub-population
structure of northern rockfish. Marine pollution has been identified as a potential adverse effect since
acute and/or chronic pollution events could alter the genetic sub-population structure and/or the
reproductive success of BSAI northern rockfish. The IPHC longline fishery has been identified as
a non-contributing factor to the genetic structure and reproductive success of the other rockfish
species since bycatch of this species is not expected to occur in this fishery.

¢ Cumulative Effect. A cumulative effect is possible for the spatial/temporal concentration of the
northern rockfish catch; however, this effect is unknown since the MSST is not possible to be

determined.

Change in Prey Availability

¢ Internal Effects. Under FMP 2.1, the change in prey availability for the BSAI northern rockfish is
unknown since it is not possible to determine MSST.
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¢ Persistent Past Effects. Climate changes and regime shifts have been identified as persistent past
effects for the change in prey availability of the BSAI northern rockfish stock. The actual effect of
climate changes and regime shifts on northern rockfish prey availability is unknown, but could have
had a potential positive or negative effect (see Sections 3.5.1.13 and 3.10).

¢ Reasonably Foreseeable Future External Effects of the climate changes and regime shifts on the
BSAI northern rockfish stock are potential beneficial or adverse. Marine pollution has also been
identified as a potential adverse effect since acute and/or chronic pollution events could reduce prey
availability or prey quality and thus jeopardize the stocks ability to maintain current population
levels. The IPHC longline fishery has been identified as a non-contributing factor since it is unlikely
that bycatch of northern rockfish prey species occurs in this fishery (see Section 3.5.1.13).

¢ Cumulative Effect. A cumulative effect is identified for change in prey availability; however, this
effect is unknown since it is not possible to determine the MSST.

Change in Habitat Suitability

¢ Internal Effects. Under FMP 2.1, the change in habitat suitability for the BSAI northern rockfish
is unknown since it is not possible to determine MSST.

¢ Persistent Past Effects identified for BSAI northern rockfish include climate changes and regime
shifts. The actual effects of climate changes and regime shifts on habitat suitability are unknown, but
could have a potential beneficial or adverse effect. The past foreign, JV, and domestic groundfish
fisheries are identified as having a past adverse effect on habitat suitability, largely due to the intense
bottom trawling that has occurred in northern rockfish species habitat. The IPHC longline fishery
has also been identified as having had an adverse effect on northern rockfish species habitat
suitability, possibly having disrupted northern rockfish species spawning and/or rearing habitats (see
Section 3.5.1.13).

¢ Reasonably Foreseeable Future External Effects of the climate changes and regime shifts on the
BSAI northern rockfish stock are potential beneficial or adverse. Marine pollution has also been
identified as a potential adverse effect since acute and/or chronic pollution events could cause habitat
degradation and may cause changes in spawning or rearing success. The IPHC longline fisheries have
also been identified as having a potential adverse effect on the northern rockfish habitat suitability.
These fisheries are expected to continue into the future and could disrupt northern rockfish species
spawning and/or rearing habitats.

¢ Cumulative Effect. A cumulative effect is possible for the change in habitat suitability; however,
the effect is unknown since the MSST is unable to be determined. It is unknown whether the
combined effects will make the northern rockfish species vulnerable to spawning and rearing habitat
disturbances due to fishing gear.

Summary of Cumulative Effects — BSAI Northern Rockfish

While cumulative effects have been identified for mortality, change in biomass level, change in genetic
structure, change in reproductive success, change in prey availability and change in habitat suitability, all
effects except for mortality are unknown. Mortality has been identified as insignificant (Table 4.5-53).
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Cumulative Effects Analysis of FMP 2.1 — BSAI Shortraker/Rougheye Rockfish

Mortality

¢ Internal Effects. The effect of fishing mortality on the BSAI shortraker/rougheye rockfish is rated
as insignificant under FMP 2.1.

¢ Persistent Past Effects. Due to large harvest rates and the longevity of rockfish, past foreign, JV,
and domestic fisheries have been identified as having had a negative persistent past effect on BSAI
shortraker/rougheye rockfish (see Section 3.5.1.13).

¢ Reasonably Foreseeable Future External Effects on mortality are indicated due to the potential
adverse effects of marine pollution since acute and/or chronic pollution events could cause
shortraker/rougheye rockfish mortality. Climate changes and regime shifts are considered
non-contributing factors since it is unlikely that the change in water temperatures would be of
sufficient magnitude to resultin mortality of shortraker/rougheye rockfish. The IPHC longline fishery
and the State of Alaska shrimp fishery are identified as non-contributing factors since bycatch of
BSAI shortraker/rougheye rockfish is not expected to occur in these fisheries.

¢ Cumulative Effect. A cumulative effect is identified for mortality of BSAI shortraker/rougheye
rockfish and is rated as insignificant. Fishing mortality at projected levels are well below OFL for
this stock. The combined effect of internal removals and removals due to reasonably foreseeable
future external events is unlikely to jeopardize the capacity of the stock maintain current population
levels.

Change in Biomass Level

e Internal Effects. Under FMP 2.1, the effect of changes in biomass level is rated as unknown since
the MSST for this stock cannot be determined.

¢ Persistent Past Effects. Due to large harvest rates and the longevity of rockfish, past foreign, JV,
and domestic fisheries have been identified as having had a negative persistent past effect on BSAI
shortraker/rougheye rockfish (see Section 3.5.1.13).

¢ Reasonably Foreseeable Future External Effects on mortality are indicated due to potential
adverse effects of marine pollution since acute and/or chronic pollution events could cause
shortraker/rougheye rockfish mortality. Climate changes and regime shifts have also been identified
as having potential beneficial or adverse effects on the shortraker/rougheye rockfish biomass level;
however, it is unknown whether warmer water temperatures will favor or reduce recruitment. For
more information on climate changes and regime shifts see Sections 3.5.1.13 and 3.10. The IPHC
longline fishery and the State of Alaska shrimp fishery are identified as a non-contributing factors
since bycatch of BSAI shortraker/rougheye rockfish species is not expected to occur in these
fisheries.

¢ Cumulative Effect. A cumulative effect is possible for the change in biomass level of BSAI
shortraker/rougheye rockfish, but the effect is unknown. It isunknown whether the combined effect
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of internal and external removals is likely to jeopardize the capacity of the stock to maintain current
population levels.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effects. Under FMP 2.1 the effect of the spatial/temporal concentration of catch is
unknown since it is not possible to determine the MSST.

¢ Persistent Past Effects are not identified for the change in genetic structure of BSAI
shortraker/rougheye rockfish. Climate changes and regime shifts are identified as having a potential
beneficial/negative effect on BSAI shortraker/rougheye rockfish (see Sections 3.5.1.13 and Section
3.10).

¢ Reasonably Foreseeable Future External Effects on the reproductive success of
shortraker/rougheye rockfish due to climate changes and regime shifts are potential beneficial or
adverse. However, climate changes and regime shifts are not expected to be sufficient to alter the
genetic sub-population structure of shortraker/rougheye rockfish. Marine pollution has been
identified as a potential adverse effect since acute and/or chronic pollution events could alter the
genetic sub-population structure and/or the reproductive success of BSAI shortraker/rougheye
rockfish. The IPHC longline fishery and State of Alaska shrimp fishery have been identified as
non-contributing factors to the genetic structure and reproductive success of the other rockfish
species since bycatch of this species is not expected to occur in these fisheries.

¢ Cumulative Effect. A cumulative effect is possible for the spatial/temporal concentration of the
shortraker/rougheye rockfish catch; however, this effect is unknown since the MSST is not possible

to be determined.

Change in Prey Availability

¢ Internal Effects. Under FMP 2.1, the change in prey availability for the BSAI shortraker/rougheye
rockfish is unknown since it is not possible to determine MSST.

¢ Persistent Past Effects. Climate changes and regime shifts have been identified as persistent past
effects for the change in prey availability of the BSAI shortraker/rougheye rockfish stock. The actual
effect of climate changes and regime shifts on shortraker/rougheye rockfish prey availability is
unknown, but could have had a potential positive or negative effect (see Sections 3.5.1.13 and 3.10).

¢ Reasonably Foreseeable Future External Effects of the climate changes and regime shifts on the
BSAI shortraker/rougheye rockfish stock are potential beneficial or adverse. Marine pollution has
also been identified as a potential adverse effect since acute and/or chronic pollution events could
reduce prey availability or prey quality and thus jeopardize the stocks ability to maintain current
population levels. The IPHC longline fishery has been identified as a non-contributing factor since
it is unlikely that bycatch of shortraker/rougheye rockfish prey species occurs in this fishery. The
State of Alaska shrimp fishery is identified as a potential adverse contributor to BSAI
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shortraker/rougheye prey availability since shrimp is on e of the main prey species of rougheye
rockfish (see Section 3.5.1.13).

¢ Cumulative Effect. A cumulative effect is identified for change in prey availability; however, this
effect is unknown since it is not possible to determine the MSST.

Change in Habitat Suitability

¢ Internal Effects. Under FMP 2.1, the change in habitat suitability for the BSAI shortraker/rougheye
rockfish is unknown since it is not possible to determine MSST.

e Persistent Past Effects identified for BSAI shortraker/rougheye rockfish include climate changes
and regime shifts. The actual effects of climate changes and regime shifts on habitat suitability are
unknown, but could have a potential beneficial or adverse effect. The past foreign, JV, and domestic
groundfish fisheries are identified as having a past adverse effect on habitat suitability, largely due
to the intense bottom trawling that has occurred in shortraker/rougheye rockfish species habitat. The
IPHC longline fishery has also been identified as having had an adverse effect on shortraker/
rougheye rockfish species habitat suitability, possibly having disrupted shortraker/rougheye rockfish
species spawning and/or rearing habitats. The State of Alaska shrimp fishery is identified as a
non-contributing factor to shortraker/rougheye rockfish habitat suitability since habitat degradation
by shrimp fishery gear is not expected to occur (see Section 3.5.1.13).

¢ Reasonably Foreseeable Future External Effects of the climate changes and regime shifts on the
BSAI shortraker/rougheye rockfish stock are potential beneficial or adverse. Marine pollution has
also been identified as a potential adverse effect since acute and/or chronic pollution events could
cause habitat degradation and may cause changes in spawning or rearing success. The IPHC longline
fisheries have also been identified as having a potential adverse effect on the shortraker/rougheye
rockfish habitat suitability. These fisheries are expected to continue into the future and could disrupt
shortraker/rougheye rockfish species spawning and/or rearing habitats.

¢ Cumulative Effect. A cumulative effect is possible for the change in habitat suitability; however,
the effect is unknown since the MSST is unable to be determined. It is unknown whether the
combined effects will make the shortraker/rougheye rockfish species vulnerable to spawning and
rearing habitat disturbances due to fishing gear.

Summary of Cumulative Effects — BSAI Shortraker/Rougheye Rockfish

While cumulative effects have been identified for mortality, change in biomass level, change in genetic
structure, change in reproductive success, change in prey availability and change in habitat suitability, all
effects except for mortality are unknown. Mortality has been identified as insignificant (Table 4.5-54).
Cumulative Effects Analysis of FMP 2.1 — BSAI Other Rockfish

Mortality

¢ Internal Effects. The effect of fishing mortality on the BSAI other rockfish is rated as insignificant
under FMP 2.1.
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e Persistent Past Effects on mortality are the same as those indicated for BSAI shortraker/rougheye
rockfish under this FMP.

¢ Reasonably Foreseeable Future External Effects on mortality are the same as those indicated for
BSAI shortraker/rougheye rockfish under this FMP.

¢ Cumulative Effect. A cumulative effect is identified for mortality of BSAI other rockfish and is
rated as insignificant. Fishing mortality at projected levels are below OFL for this stock. The
combined effect of internal removals and removals due to reasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock to maintain current population levels.

Change in Biomass [evel

¢ Internal Effects. Under FMP 2.1, the effect of changes in biomass level is unknown since the MSST
for this stock cannot be determined.

e Persistent Past Effects on the change in biomass are the same as those indicated for BSAI
shortraker/rougheye rockfish under this FMP.

¢ Reasonably Foreseeable Future External Effects on the change in biomass are the same as those
indicated for BSAI shortraker/rougheye rockfish under this FMP.

¢ Cumulative Effect. A cumulative effect is possible for the change in biomass level of BSAI other
rockfish, but the effect is unknown. It is unknown whether the combined effect of internal and
external removals is likely to jeopardize the capacity of the stock to maintain current population
levels.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
— Change in Reproductive Success

¢ Internal Effects. Under FMP 2.1 the effect of the spatial/temporal concentration of catch is
unknown since it is not possible to determine MSST.

¢ Persistent Past Effects are not identified for spatial/temporal concentration of BSAI other rockfish
catch.

¢ Reasonably Foreseeable Future External Effects on the reproductive success and genetic structure
of other rockfish are the same as those indicted for the BSAI shortraker/rougheye rockfish under this
FMP.

¢ Cumulative Effect. A cumulative effect is possible for the spatial/temporal concentration of the
other rockfish catch; however, this effect is unknown since the MSST is not possible to be
determined.
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Change in Prey Availability

¢ Internal Effects. Under FMP 2.1, the change in prey availability for the BSAI other rockfish is
unknown since it is not possible to determine MSST.

¢ Persistent Past Effects on the change in prey availability are the same as those indicated for BSAI
shortraker/rougheye rockfish under this FMP.

¢ Reasonably Foreseeable Future External Effects on the change in prey availability are the same
as those indicated for BSAI shortraker/rougheye rockfish under this FMP.

¢ Cumulative Effect. A cumulative effect is possible for change in prey availability; however, this
effect is unknown since it is not possible to determine the MSST.

Change in Habitat Suitability

e Internal Effects. Under FMP 2.1, the change in habitat suitability for the BSAI other rockfish is
unknown since it is not possible to determine MSST.

e Persistent Past Effects on the change in habitat suitability are the same as those indicated for BSAI
shortraker/rougheye rockfish under this FMP.

¢ Reasonably Foreseeable Future External Effects on the change in habitat suitability are the same
as those indicated for BSAI shortraker/rougheye rockfish under this FMP.

¢ Cumulative Effect. A cumulative effect is possible for the change in habitat suitability; however,
the effect is unknown since the MSST is not possible to be determined. It is unknown whether the
combined effect will make the other rockfish species vulnerable to spawning and rearing habitat
disturbances due to fishing gear, thus the combined effects are found to be significant.

Summary of Cumulative Effects — BSAI Other Rockfish

While cumulative effects have been identified for mortality, change in biomass level, change in genetic
structure, change in reproductive success, change in prey availability and change in habitat suitability, all
effects except for mortality are unknown. Mortality has been identified as insignificant (Table 4.5-55).

Cumulative Effects Analysis of FMP 2.1 — GOA Northern Rockfish

Mortality

¢ Internal Effects. The effect of fishing mortality on the GOA northern rockfish stock is insignificant
under FMP 2.1.

e Persistent Past Effects of the past foreign fisheries is identified for the GOA northern rockfish
stock. Large removals of northern rockfish occurred in the past and there appears to be a lingering
effect on the GOA northern rockfish populations (see Section 3.5.1.13).
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¢ Reasonably Foreseeable Future External Effects. The [PHC longline fishery has not been
identified as a contributing factor since bycatch is this fishery has already been accounted for by
domestic groundfish management. Marine pollution is identified as having a potential adverse
contribution since acute and/or chronic pollution events, if large enough in scale, could cause
mortality to the point that the capacity of the stock to produce MSY on a continuing basis is
jeopardized. Climate changes and regime shifts are not identified as being contributors to northern
rockfish mortality.

e Cumulative Effect. A cumulative effect is identified for mortality of GOA northem rockfish and is
rated as insignificant. Northern rockfish are fished at less than the OFL. The combined effect of
internal removals and removals due to reasonably foreseeable external events is unlikely to
jeopardize the capacity of the stock to produce MSY on a continuing basis.

Change in Biomass

¢ Internal Effects. Change in biomass of the GOA northern rockfish stock is expected to be
insignificant under FMP 2.1.

¢ Persistent Past Effects of the past foreign fisheries is identified for the GOA northern rockfish
stock. Large removals of northern rockfish occurred in the past and there appears to be a lingering
effect on the GOA northern rockfish populations (see Section 3.5.1.13).

¢ Reasonably Foreseeable Future External Effects. The IPHC longline fishery has not been
identified as a contributing factor since bycatch is this fishery has already been accounted for by
domestic groundfish management. Marine pollution is identified as having a potential adverse
contribution since acute and/or chronic pollution events, if large enough in scale, could cause
mortality to the point that the capacity of the stock to produce MSY on a continuing basis is
jeopardized. Climate changes and regime shifts are identified as making beneficial or adverse
contributions to northern rockfish change in biomass levels as a function of change in reproductive
success (see below).

¢ Cumulative Effect. A cumulative effect for the change in biomass is identified as insignificant. The
combination of internal and external factors is not expected to sufficiently reduce the northern
rockfish biomass such that the ability of the stock to maintain itself at or above MSST is jeopardized.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
— Change in Reproductive Success

e Internal Effects. Impacts of the spatial/temporal changes should have an insignificant effect on the
genetic structure and reproductive success of the population.

¢ Persistent Past Effects are not identified for change in genetic structure. However, there are
lingering past effects due to Climate Changes and Regime Shifts (see Section 3.5.1.13) for change
in reproductive success.
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Reasonably Foreseeable Future External Effects. The IPHC longline fishery has not been
identified as a contributing factor since bycatch is this fishery has already been accounted for by
domestic groundfish management and is not expected to contribute to changes in genetic structure
or reproductive success of northern rockfish. Marine pollution is identified as having a potential
adverse contribution since acute and/or chronic pollution events, if large enoughin scale, could cause
mortality to the point that the capacity of the stock to produce MSY on a continuing basis is
jeopardized. Climate changes and regime shifts are identified as potential beneficial or adverse
contributor to reproductive success since changes in climate can effect prey availability and/or
habitat suitability which in turn can effect recruitment. The magnitude and direction of the change
in reproductive success with water temperatures is currently unknown. Climate changes and regime
shifts are not considered to be contributors to change in genetic structure.

Cumulative Effect. A cumulative effect is identified for the spatial/temporal and is rated as
insignificant. The combination of internal and external factors is not expected to sufficiently alter
the genetic structure or the reproductive success of the population such that the ability of the stock
to maintain itself at or above MSST is jeopardized.

Change in Prey Availability

Internal Effects. FMP 2.1 would have an insignificant effect on northern rockfish prey availability.

Persistent Past Effects. Past climate changes and regime shifts are likely to have had lingering
effects (both benficial and adverse) on northern rockfish prey species (see Section 3.5.1.13).

Reasonably Foreseeable Future External Effects. The IPHC longline fishery has not been
identified as a contributing factor since northern rockfish prey species bycatch is not expected to
occur. Climate changes and regime shifts are identified as making potential beneficial or adverse
contributions on prey availability, although the magnitude and the direction of change in relation to
strong and weak Aleutian Low systems are unknown. Marine pollution has also been identified as
a reasonably future external contributing factor since acute and/or chronic pollution events could
reduce prey availability or prey quality and thus jeopardize the stocks ability to sustain itself above
its MSST.

Cumulative Effect. A cumulative effect is identified for prey availability and is rated as
insignificant. The combination of internal and external removals of prey is not expected to decrease
prey availability such that the northern rockfish stock is unable to sustain itself at or above MSST.

Change in Habitat Suitability

Internal Effects. FMP 2.1 would have an insignificant effect on northern rockfish habitat suitability.

Persistent Past Effects on habitat suitability identified for GOA northern rockfish stocks include
past foreign, JV, and domestic fisheries, IPHC longline fishery and climate changes and regime shifts
(see Section 3.5.1.13). Intense bottom trawling on northern rockfish habitat in the past fisheries
likely disrupted spawning and/or rearing habitats in areas of the GOA. It is possible that some of
these areas have not recovered from the intense efforts. The IPHC longline fisheries have also been

CHAPTER 4 - DRAFT PROGRAMMATIC SEIS SEPTEMBER 2003

4.6-195



identified as having negative effects on northern rockfish habitat, although these effects are not
expected to have been as intense as those effects associated with trawl gear see Section 3.6 for
additional information on the effects of trawling on benthic habitat). Climate changes and regime
shifts have had both positive and negative effects on northern rockfish habitat.

¢ Reasonably Foreseeable Future External Effects. The IPHC longline fishery has been identified
as an adverse contributing factor since the fishery gear could disrupt spawning and/or rearing
habitats. Although, as state above, the impacts associated with longline gear are not as significant
as those associated with trawl gear. Impacts on habitat from of the climate changes and regime shifts
on the GOA northern rockfish stock are identified as potential beneficial or adverse contributors,
although the magnitude and direction of the change in relation to strong and weak Aleutian Low
systems are unknown. Marine pollution has also been identified as a potential adverse contributing
factor since acute and/or chronic pollution events could cause habitat degradation and may cause
changes in spawning or rearing success.

¢ Cumulative Effect. A cumulative effect is identified for habitat suitability and is rated as
insignificant. The combination of internal and external habitat disturbance factors is not expected
to lead to a detectable change in spawning or rearing success such that the ability of the northern
rockfish stock to sustain itself at or above MSST is jeopardized.

Summary of Cumulative Effects — GOA Northern Rockfish

While cumulative effects are identified for mortality, change in biomass, change in genetic structure of the
population, change in reproductive success change in prey availability, and change in habitat suitability, they
are determined to be insignificant for the GOA northern rockfish stock (Table 4.5-56).

Cumulative Effects Analysis of FMP 2.1 — GOA Shortraker/Rougheye Rockfish

Mortality

¢ Internal Effects. The effect of fishing mortality on the GOA shortraker/rougheye rockfish is rated
as insignificant under FMP 2.1.

¢ Persistent Past Effects. Due to large harvest rates and the longevity of rockfish, past foreign, JV,
and domestic fisheries have been identified as having had a negative persistent past effect on GOA
shortraker/rougheye rockfish stocks (see Section 3.5.1.13).

¢ Reasonably Foreseeable Future External Effects on mortality are indicated due to the potential
adverse effects of marine pollution since acute and/or chronic pollution events could cause
shortraker/rougheye rockfish mortality. Climate changes and regime shifts are considered
non-contributing factors since it is unlikely that the change in water temperatures would be of
sufficient magnitude to result in mortality of shortraker/rougheye rockfish. The IPHC longline
fishery and State of Alaska shrimp fishery are identified as non-contributing factors since bycatch
of rockfish species is not expected to occur in these fisheries.

¢ Cumulative Effect. A cumulative effect is identified for mortality of GOA shortraker/rougheye
rockfish and is rated as insignificant. Fishing mortality at projected levels are well below OFL for
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this stock. The combined effect of internal removals and removals due to reasonably foreseeable
future external events is unlikely to jeopardize the capacity of the stock maintain current population
levels.

Change in Biomass [evel

¢ Internal Effects. Under FMP 2.1, the effect of changes in biomass level is unknown since the MSST
for this stock cannot be determined.

¢ Persistent Past Effects. Due to large harvest rates and the longevity of rockfish, past foreign, JV,
and domestic fisheries have been identified as having had a negative persistent past effect on GOA
shortraker/rougheye rockfish stocks (see Section 3.5.1.13).

¢ Reasonably Foreseeable Future External Effects on mortality are indicated due to potential
adverse effects of marine pollution since acute and/or chronic pollution events could cause
shortraker/rougheye rockfish mortality. Climate changes and regime shifts have also been identified
as having potential beneficial or adverse effects on the shortraker/rougheye rockfish biomass level;
however, it is unknown whether warmer water temperatures will favor or reduce recruitment. For
more information on climate changes and regime shifts (see Sections 3.5.1.13 and 3.10). The IPHC
longline fishery and State of Alaska shrimp are identified as non-contributing factors to GOA slope
rockfish biomass level since bycatch is not expected to occur in these fisheries.

¢ Cumulative Effect. A cumulative effect is possible for the change in biomass level of GOA
shortraker/rougheye rockfish, but the effect is unknown. It is unknown whether the combined effect
of internal and external removals is likely to jeopardize the capacity of the stock to maintain current
population levels.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
— Change in Reproductive Success

¢ Internal Effects. The spatial/ temporal concentration of catch under FMP 1 is unknown.

¢ Persistent Past Effects. No persistent past effects have been identified for the change in genetic
structure of GOA shortraker/rougheye rockfish; however, climate changes and regime shifts have
been identified as having had potential positive or negative effects on shortraker/rougheye rockfish
reproductive success. Climate changes and regime shifts influence prey availability and habitat
suitability which in combination effect reproductive success (see Sections 3.5.1.13 and 3.10).

¢ Reasonably Foreseeable Future External Effects. Marine pollution is identified as a potential
adverse contributor to GOA shortraker/rougheye rockfish genetic structure and reproductive success
since acute and/or chronic pollution events, depending on their location and magnitude, could alter
the genetic structure of the population through localized mortality events, and also could result in
reduced recruitment. Climate changes and regime shifts are identified as non-contributing factors
to genetic structure; however, could effect reproductive success by driving changes in prey
availability and habitat suitability. The IPHC longline fishery and the State of Alaska shrimp fishery
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are identified as non-contributing factors to the change in genetic structure and reproductive success
of GOA shortraker/rougheye rockfish since bycatch in these fisheries is unlikely to occur.

¢ Cumulative Effect. A cumulative effect of the spatial/temporal characteristics of the GOA
shortraker/rougheye rockfish complex is possible; however, the effect is unknown. It is unknown
whether the combined effect of internal and external removals will occur in a localized manner such
that it will lead to a detectable reduction in genetic diversity and reproductive success of the GOA
shortraker/rougheye rockfish complex.

Change in Prey Availability

¢ Internal Effects. The change in prey availability under FMP 2.1 is unknown.

¢ Persistent Past Effects. Climate changes and regime shifts have been identified as having had
positive or negative effects on shortraker/rougheye rockfish prey availability (see Sections 3.5.1.13
and 3.10).

¢ Reasonably Foreseeable Future External Effects. Marine pollution is identified as a potential
adverse contributor to shortraker/rougheye rockfish prey availability since acute and/or chronic
pollution events could reduce prey availability or prey quality such that the ability of the stock
complex to maintain itself at current population levels is jeopardized. Climate changes and regimes
shifts are identified as potential beneficial or adverse contributors to prey availability (see Sections
3.5.1.13 and 3.10). The IPHC longline fishery is identified as a non-contributing factor to
shortraker/rougheye rockfish prey availability since bycatch of shortraker/rougheye rockfish prey
species is not expected to occur in this fishery. The State of Alaska shrimp fishery is identified as
a potential adverse contributor to shortraker/rougheye rockfish prey availability since shrimp is a
main prey item of rougheye rockfish.

¢ Cumulative Effect. A cumulative effect is possible for the change in prey availability of the GOA
shortraker/rougheye rockfish; however, the effect is unknown due to lack of scientific information.

Change in Habitat Suitability

¢ Internal Effects. The change in habitat suitability is determined to be unknown under FMP 2.1.

e Persistent Past Effects. Past foreign, JV, and domestic groundfish fisheries, and the IPHC longline
fisheries have been identified as having past persistent negative effects on GOA shortraker/rougheye
rockfish habitat due to the impacts caused by fishery gear. Climate changes and regime shifts have
also been identified as having past positive or negative effects on GOA shortraker/rougheye rockfish
habitat suitability (see Section 3.5.1.13).

¢ Reasonably Foreseeable Future External Effects. Marine pollution has been identified as a
potential adverse contributor since acute and/or chronic pollution events could cause habitat
degradation and may cause changes in spawning or rearing success. Climate changes and regime
shifts could make a potential beneficial or adverse contribution to shortraker/rougheye rockfish
habitat suitability (see Sections 3.5.1.13 and 3.10). The IPHC longline fishery has been identified
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as a potential adverse contributor to shortraker/rougheye rockfish habitat suitability due to impacts
from fishery gear. The State of Alaska shrimp fishery is a non-contributing factor since habitat
degradation from shrimp fishery gear is not expected to occur (see Section 3.6).

¢ Cumulative Effect. Although a cumulative effect is possible for habitat suitability of GOA
shortraker/rougheye rockfish, the effect is currently unknown due to lack of scientific information.

Summary of Cumulative Effects — GOA Shortraker/Rougheye Rockfish

While cumulative effects are possible for mortality, change in biomass, change in genetic structure of the
population, change in reproductive success change in prey availability, and change in habitat suitability, all
effects except for mortality are unknown. Effects on mortality has been identified as insignificant (Table 4.5-
57).

Cumulative Effects Analysis of FMP 2.1 — GOA Slope Rockfish

Mortality

¢ Internal Effects. The effect of fishing mortality on the GOA other slope rockfish is rated as
insignificant under FMP 2.1.

¢ Persistent Past Effects. Due to large harvest rates and the longevity of rockfish, past foreign, JV,
and domestic fisheries and State of Alaska groundfish fisheries have been identified as having had
a negative persistent past effect on GOA other slope rockfish stocks (see Section 3.5.1.13).

¢ Reasonably Foreseeable Future External Effects on mortality are indicated due to the potential
adverse effects of marine pollution since acute and/or chronic pollution events could cause other
slope rockfish mortality. Climate changes and regime shifts are considered non-contributing factors
since it is unlikely that the change in water temperatures would be of sufficient magnitude to result
in mortality of other slope rockfish. The State of Alaska groundfish fisheries is identified as a
non-contributing factor since catch and bycatch of slope rockfish species is already accounted for
by the domestic groundfish fishery management. The IPHC longline fishery is also identified as a
non-contributing factor since bycatch of slope rockfish species is not expected to occur in this
fishery.

¢ Cumulative Effect. A cumulative effect is identified for mortality of GOA other slope rockfish and
is rated as insignificant. Fishing mortality at projected levels are equal to the OFL for this stock. The
combined effect of internal removals and removals due to reasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock maintain current population levels.

Change in Biomass [evel

¢ Internal Effects. Under FMP 2.1, the effect of changes in biomass level is unknown since the MSST
for this stock cannot be determined.
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¢ Persistent Past Effects. Due to large harvest rates and the longevity of rockfish, past foreign, JV,
and domestic fisheries have been identified as having had a negative persistent past effect on GOA
other slope rockfish stocks (see Section 3.5.1.13).

¢ Reasonably Foreseeable Future External Effects on mortality are indicated due to potential
adverse effects of marine pollution since acute and/or chronic pollution events could cause other
slope rockfish mortality. Climate changes and regime shifts have also been identified as having
potential beneficial or adverse effects on the other slope rockfish biomass level; however, it is
unknown whether warmer water temperatures will favor or reduce recruitment. For more
information on climate changes and regime shifts (see Sections 3.5.1.13 and 3.10). The State of
Alaska groundfish fisheries are identified as non-contributing factors to GOA slope rockfish biomass
level. Although catch and bycatch do occur in these fisheries, the removals are already accounted
for by the domestic groundfish fishery management.

¢ Cumulative Effect. A cumulative effect is possible for the change in biomass level of GOA other
slope rockfish, but the effect is unknown. It is unknown whether the combined effect of internal and
external removals is likely to jeopardize the capacity of the stock to maintain current population
levels.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effects. The spatial/temporal concentration of catch under FMP 2.1 is unknown.

¢ Persistent Past Effects. No persistent past effects have been identified for the change in genetic
structure of GOA slope rockfish; however, climate changes and regime shifts have been identified
as having had potential positive or negative effects on slope rockfish reproductive success. Climate
changes and regime shifts influence prey availability and habitat suitability which in combination
effect reproductive success (see Sections 3.5.1.13 and 3.10).

¢ Reasonably Foreseeable Future External Effects. Marine pollution is identified as a potential
adverse contributor to GOA slope rockfish genetic structure and reproductive success since acute
and/or chronic pollution events, depending on their location and magnitude, could alter the genetic
structure of the population through localized mortality events, and also could result in reduced
recruitment. Climate changes and regime shifts are identified as non-contributing factors to genetic
structure; however, could effect reproductive success by driving changes in prey availability and
habitat suitability. The State of Alaska groundfish fishery is identified as a non-contributing factor
to the change in genetic structure and reproductive success of GOA slope rockfish. Although catch
and bycatch of slope rockfish species occurs in these fisheries, they are not expected to contribute
to localized depletion such that it leads to a detectable reduction in genetic diversity or reproductive
success. The IPHC longline fishery is also identified as a non-contributing factor since bycatch of
slope rockfish species is not expected to occur in this fishery.

¢ Cumulative Effect. A cumulative effect of the spatial/temporal characteristics of the GOA slope
rockfish complex is possible; however, the effect is unknown. It is unknown whether the combined
effect of internal and external removals will occur in a localized manner such that it will lead to a
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detectable reduction in genetic diversity and reproductive success of the GOA slope rockfish
complex.

Change in Prey Availability

¢ Internal Effects. The change in prey availability under FMP 2.1 is unknown.

e Persistent Past Effects. Climate changes and regime shifts have been identified as having had
positive or negative effects on slope rockfish prey availability (see Sections 3.5.1.13 and 3.10).

¢ Reasonably Foreseeable Future External Effects. Marine pollution is identified as a potential
adverse contributor to slope rockfish prey availability since acute and/or chronic pollution events
could reduce prey availability or prey quality such that the ability of the stock complex to maintain
itself at current population levels is jeopardized. Climate changes and regimes shifts are identified
as potential beneficial or adverse contributors to prey availability (see Sections 3.5.1.13 and 3.10).
The State of Alaska groundfish fishery and the IPHC longline fishery are identified as
non-contributing factors to slope rockfish prey availability since bycatch of slope rockfish prey
species is not expected to occur in these fisheries.

¢ Cumulative Effect. A cumulative effect is possible for the change in prey availability of the GOA
slope rockfish; however, the effect is unknown due to lack of scientific information.

Change in Habitat Suitability

e Internal Effects. The change in habitat suitability is determined to be unknown under FMP 2.1.

¢ Persistent Past Effects. Past foreign, JV, and domestic groundfish fisheries, State of Alaska
groundfish fisheries and the [IPHC longline fisheries have been identified as having past persistent
negative effects on GOA slope rockfish habitat due to the impacts caused by fishery gear. Climate
changes and regime shifts have also been identified as having past positive or negative effects on
GOA slope rockfish habitat suitability (see Section 3.5.1.13).

¢ Reasonably Foreseeable Future External Effects. Marine pollution has been identified as a
potential adverse contributor since acute and/or chronic pollution events could cause habitat
degradation and may cause changes in spawning or rearing success. Climate changes and regime
shifts could make a potential beneficial or adverse contribution to slope rockfish habitat suitability.
The State of Alaska groundfish fishery and the IPHC longline fishery have been identified as
potential adverse contributors to slope rockfish habitat suitability due to impacts from fishery gear
(see Section 3.6).

¢ Cumulative Effect. Although a cumulative effect is possible for habitat suitability of GOA slope
rockfish, the effect is currently unknown due to lack of scientific information.
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Summary of Cumulative Effects — GOA Slope Rockfish

While cumulative effects are possible for mortality, change in biomass, change in genetic structure of the
population, change in reproductive success change in prey availability, and change in habitat suitability, all
effects except for mortality are unknown. Mortality has been identified as insignificant (Table 4.5-58).

Cumulative Effects Analysis of FMP 2.1 — GOA Pelagic Shelf Rockfish

Mortality

¢ Internal Effects. The effect of fishing mortality on the GOA PSR complex is insignificant under
FMP 2.1.

¢ Persistent Past Effects. Removals by past foreign, JV, and domestic fisheries are identified as
having a lingering negative effect on the GOA PSR population (see Section 3.5.1.13).

¢ Reasonably Foreseeable Future External Effects. The State of Alaska shrimp fishery has been
identified as a non-contributing factor to GOA PSR mortality since bycatch in this fishery is not
expected to occur. Marine pollution is identified as a potential adverse contributor to GOA PSR
mortality since acute and/or chronic pollution events, if large enough in scale, could cause mortality
to the point that the capacity of the stock complex to maintain current population levels is
jeopardized. Climate changes and regime shifts are not identified as being contributors to PSR
mortality.

¢ Cumulative Effect. A cumulative effect is identified for mortality of GOA PSR and is rated as
insignificant. PSR are expected to be fished at the OFL. The combined effect of internal removals
and removals due to reasonably foreseeable external events is not expected to jeopardize the capacity
of the stock to maintain current population levels.

Change in Biomass

¢ Internal Effects. The effects of FMP 2.1 on the biomass level are unknown.

¢ Persistent Past Effects. Removals by past foreign, JV, and domestic fisheries are identified as
having a lingering negative effect on the GOA DSR population (see Section 3.5.1.13).

¢ Reasonably Foreseeable Future External Effects. The State of Alaska shrimp and fishery has been
identified as a non-contributing factor to GOA PSR biomass levels since bycatch in this fishery is
not expected to occur. Marine pollution is identified as a potential adverse contributor to GOA PSR
mortality since acute and/or chronic pollution events, if large enough in scale, could impact biomass
to the point that the capacity of the stock complex to maintain current population levels is
jeopardized. Climate changes and regime shifts are not identified as being contributors to PSR
mortality.

¢ Cumulative Effect. A cumulative effect is identified for change in biomass; however, the effect is
unknown since total and spawning biomass levels and MSST are currently unavailable.
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Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effects. The effects of the fisheries on the spatial/temporal characteristics of GOA PSR
under FMP 2.1 are unknown.

¢ Persistent Past Effects. No persistent past effects have been identified for the change in genetic
structure of GOA PSR; however, climate changes and regime shifts have been identified as having
had potential positive or negative effects on PSR reproductive success. Climate changes and regime
shifts influence prey availability and habitat suitability which in combination effect reproductive
success (see Sections 3.5.1.13 and 3.10).

¢ Reasonably Foreseeable Future External Effects. The State of Alaska shrimp and fishery has
been identified as a non-contributing factor to GOA PSR genetic structure and reproductive success
since bycatch in this fishery is not expected to occur. Marine pollution is identified as a potential
adverse contributor to GOA PSR genetic structure and reproductive success since acute and/or
chronic pollution events, depending on their location and magnitude, could alter the genetic structure
of the population through localized mortality events, and also could result in reduced recruitment.
Climate changes and regime shifts are identified as non-contributing factors to genetic structure;
however, could effect reproductive success by driving changes in prey availability and habitat
suitability.

e Cumulative Effect. A cumulative effect of the spatial/temporal characteristics of the GOA PSR
complex is possible; however, the effect is unknown.

Change in Prey Availability

¢ Internal Effects. The effect of the fisheries on the change in prey availability under FMP 2.1 is
currently unknown.

e Persistent Past Effects. Climate changes and regime shifts have been identified as having had
positive or negative effects on PSR prey availability (see Sections 3.5.1.13 and 3.10).

¢ Reasonably Foreseeable Future External Effects. The State of Alaska shrimp fishery has been
identified as a potential adverse contributor to GOA PSR prey availability. The catch of shrimp in
the shrimp fishery is expected to continue in the future. Marine pollution is identified as a potential
adverse contributor to PSR prey availability since acute and/or chronic pollution events could reduce
prey availability or prey quality such that the ability of the stock complex to maintain itself at current
population levels is jeopardized. Climate changes and regimes shifts are identified as potential
beneficial or adverse contributors to prey availability (see Sections 3.5.1.13 and 3.10).

¢ Cumulative Effect. A cumulative effect is possible for the change in prey availability of the GOA
PSR; however, the effect is unknown due to lack of scientific information.
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Change in Habitat Suitability

¢ Internal Effects. The effect of the fisheries on the change in habitat suitability under FMP 2.1 is
currently unknown.

¢ Persistent Past Effects. Past foreign, JV, and domestic groundfish fisheries have been identified
as having past persisting negative effects on GOA PSR habitat due to the impacts caused by fishery
gear. Climate changes and regime shifts have also been identified as having past positive or negative
effects on GOA PSR habitat suitability (see Section 3.5.1.13).

¢ Reasonably Foreseeable Future External Effects. The State of Alaska shrimp fishery has been
identified as a non-contributing factor to GOA PSR habitat suitability since the gear associated with
this fishery is not expected to cause a significant impact to the benthic habitat (see Sections 3.5.1.13
and 3.6). Marine pollution has been identified as a potential adverse contributor since acute and/or
chronic pollution events could cause habitat degradation and may cause changes in spawning or
rearing success. Climate changes and regime shifts could make a potential beneficial or adverse
contribution to DSR habitat suitability (see Sections 3.5.1.13 and 3.10).

¢ Cumulative Effect. Although a cumulative effect is possible for habitat suitability of GOA PSR, the
effect is currently unknown due to lack of scientific information.

Summary of Cumulative Effects — GOA Pelagic Shelf Rockfish

While cumulative effects are identified for mortality, change in biomass, change in genetic structure of the
population, change in reproductive success change in prey availability, and change in habitat suitability, the
effects are unknown for all except mortality which is determined to be insignificant for GOA demersal shelf
rockfish (Table 4.5-59).

Cumulative Effects Analysis of FMP 2.1 — GOA Demersal Shelf Rockfish

Mortality

¢ Internal Effects. The effect of fishing mortality on the GOA DSR complex is significant negative
under FMP 2.1.

¢ Persistent Past Effects. Removals by past foreign, JV, and domestic fisheries are identified as
having a lingering negative effect on the GOA DSR population (see Section 3.5.1.13).

¢ Reasonably Foreseeable Future External Effects. The State of Alaska herring, shrimp and
groundfish fisheries and the IPHC longline fishery have been identified as non-contributing factors
to GOA DSR mortality since catch/bycatch in these fisheries is already accounted for by the domestic
fishery management levels or bycatch is not expected to occur. Marine pollution is identified as a
potential adverse contributor to GOA DSR mortality since acute and/or chronic pollution events, if
large enough in scale, could cause mortality to the point that the capacity of the stock complex to
maintain current population levels is jeopardized. Climate changes and regime shifts are not
identified as being contributors to DSR mortality.
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e Cumulative Effect. A significant negative cumulative effect is identified for mortality of GOA
DSR. The elimination of the DSR bycatch limits in the halibut fishery and renewed fishery
operations in the eastern GOA increase the risk of overfishing. The combined effect of internal
removals and removals due to reasonably foreseeable external events is expected to jeopardize the
capacity of the stock to maintain current population levels.

Change in Biomass

e Internal Effects. It is determined the effect of the fisheries on change in biomass level under FMP
2.1 is significant negative.

¢ Persistent Past Effects. Removals by past foreign, JV, and domestic fisheries are identified as
having a lingering negative effect on the GOA DSR population (see Section 3.5.1.13).

¢ Reasonably Foreseeable Future External Effects. The State of Alaska herring, shrimp and
groundfish fisheries and the [IPHC longline fishery have been identified as non-contributing factors
to GOA DSR biomass levels since catch/bycatch in these fisheries is already accounted for by the
domestic fishery management levels or bycatch is not expected to occur. Marine pollution is
identified as a potential adverse contributor to GOA DSR mortality since acute and/or chronic
pollution events, if large enough in scale, could impact biomass to the point that the capacity of the
stock complex to maintain current population levels is jeopardized. Climate changes and regime
shifts are not identified as being contributors to DSR mortality.

e Cumulative Effect. A significant negative cumulative effect is identified for change in biomass.
The elimination of the DSR bycatch limits in the IPHC fishery and the reopening of trawl operations
in the eastern GOA could reduce biomass levels. The combined effects of internal and external
removals is expected to jeopardize the capacity of the stock to maintain current population levels.

Spatial/Temporal Concentration of Catch
Change in Genetic Structure of Population
Change in Reproductive Success

¢ Internal Effects. The effect of the fisheries on the spatial/temporal characteristics of GOA DSR are
identified as conditionally significant.

e Persistent Past Effects. No persistent past effects have been identified for the change in genetic
structure of GOA DSR; however, climate changes and regime shifts have been identified as having
had potential positive or negative effects on DSR reproductive success. Climate changes and regime
shifts influence prey availability and habitat suitability which in combination effect reproductive
success (see Sections 3.5.1.13 and 3.10).

¢ Reasonably Foreseeable Future External Effects. The State of Alaska herring, shrimp and
groundfish fisheries and IPHC longline fisheries have been identified as non-contributing factors to
GOA DSR genetic structure and reproductive success. Catch/bycatch of these fisheries is already
accounted for by the domestic groundfish management or is not expected to occur (as in the case of
the State of Alaska herring and shrimp fisheries). Marine pollution is identified as a potential
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adverse contributor to GOA DSR genetic structure and reproductive success since acute and/or
chronic pollution events, depending on their location and magnitude, could alter the genetic structure
of the population through localized mortality events, and also could result in reduced recruitment.
Climate changes and regime shifts are identified as non-contributing factors to genetic structure;
however, could effect reproductive success by driving changes in prey availability and habitat
suitability.

e Cumulative Effect. The concentration of fishing in the Fairweather Grounds and the reopening of
the eastern GOA to trawl operations could have significant negative effects on the current
environmental condition of DSR stocks in the eastern GOA. The combined effects of internal and
external removals are likely to jeopardize the ability of the stock complex to maintain current
population sizes, therefore a rating of conditionally significant negative is assigned to change in
genetic structure and reproductive success of GOA DSR.

Change in Prey Availability

e Internal Effects. The effect of the fisheries on the change in prey availability under FMP 2.1 is
currently unknown.

e Persistent Past Effects. Climate changes and regime shifts have been identified as having had
positive or negative effects on DSR prey availability (see Sections 3.5.1.13 and 3.10).

¢ Reasonably Foreseeable Future External Effects. The State of Alaska herring and shrimp
fisheries have been identified as potential adverse contributors to GOA DSR prey availability. Catch
of herring in the herring fishery and the catch of shrimp in the shrimp fishery are expected to
continue in the future. The State of Alaska groundfish fishery and the IPHC longline fishery are
identified as non-contributing factors to GOA DSR prey availability since bycatch of DSR prey
species in not expected to occur. Marine pollution is identified as a potential adverse contributor to
DSR prey availability since acute and/or chronic pollution events could reduce prey availability or
prey quality such that the ability of the stock complex to maintain itself at current population levels
is jeopardized. Climate changes and regimes shifts are identified as potential beneficial or adverse
contributors to prey availability (see Sections 3.5.1.13 and 3.10).

¢ Cumulative Effect. A cumulative effect is possible for the change in prey availability of the GOA
DSR; however, the effect is unknown due to lack of scientific information.

Change in Habitat Suitability

¢ Internal Effects. Due to the potential increase in fishing effort as a result of the removal of DSR
bycatch limits and the halibut IFQ program, we have determined FMP 2.2 to have a conditionally
significant negative effect on DSR habitat suitability.

¢ Persistent Past Effects. Past foreign, JV, and domestic groundfish fisheries and the IPHC longline
fisheries have been identified as having past persisting negative effects on GOA DSR habitat due to
the impacts caused by fishery gear. Climate changes and regime shifts have also been identified as
having past positive or negative effects on GOA DSR habitat suitability (see Section 3.5.1.13).
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¢ Reasonably Foreseeable Future External Effects. The State of Alaska herring and shrimp
fisheries have been identified as non-contributing factors to GOA DSR habitat suitability since the
gear associated with these fisheries are not expected to cause a significant impact to the benthic
habitat. The State of Alaska groundfish fisheries and the IPHC longline fisheries are identified as
potential adverse contributors to DSR habitat suitability (see Sections 3.5.1.13 and 3.6). Marine
pollution has been identified as a potential adverse contributor since acute and/or chronic pollution
events could cause habitat degradation and may cause changes in spawning or rearing success.
Climate changes and regime shifts could make a potential beneficial or adverse contribution to DSR
habitat suitability (see Sections 3.5.1.13 and 3.10).

¢ Cumulative Effect. A conditionally significant negative cumulative effect is identified for change
in habitat suitability of the GOA DSR. The reopening of the eastern GOA trawl operations in
combination with external removals are likely to jeopardize the capacity of the GOA DSR complex
to maintain current populations.

Summary of Cumulative Effects - GOA Demersal Shelf Rockfish

Cumulative effects identified for mortality and change in biomass are considered significant negative. The
cumulative effects for change in genetic structure of the population, change in reproductive success and
change in habitat suitability are dependent on the environmental conditions of the DSR complex, and thus
are identified as conditionally significant negative. The effects are unknown for changes in GOA DSR prey
availability (Table 4.6-8).

Direct/Indirect Effects FMP 2.2 — BSAI Northern Rockfish

Total and Spawning Biomass

Reliable estimates of total and spawning biomass are not available for this species.

Fishing Mortality

The catch of BSAInorthern rockfish in 2003 was estimated as 7,900 mt. Projected catches from 2003-2008
are shown in Table H.4-15 of Appendix H. Under FMP 2.2, model projections indicate that the catch is
expected to decrease to 6,400 mt in 2006, then increase to 6,600 mt in 2008. The 2003-2008 average catch
1s 6,800 mt.

Spatial/Temporal Concentration of Fishing Mortality
Model projections indicate that the average harvest of 6,800 mt from 2003-2008 occurs largely in the eastern
Aleutian Islands (4,700 mt, 68 percent), with 1,300 mt (19 percent) occurring in the central Aleutian Islands.

The harvest of northern rockfish in the each of these areas is taken largely in the Atka mackerel fishery.

Status Determination

The catch rates are below the ABC and OFL values for all years. The MSST cannot be determined for this
species.
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Age and Size Composition and Sex Ratio

Age and size composition estimates are not available for this species. The sex ratio of BSAI northern
rockfish is assumed to be 50:50. No information is available to suggest that this would change under
FMP 2.2.

Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.2 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change under FMP 2.2.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.2 would be governed by a
complex web of direct and indirect interactions which are difficult to quantify. Information is insufficient
to conclude that trophic interactions would undergo significant qualitative change under FMP 2.2.

Summary of Effects of FMP 2.2 — BSAI Northern Rockfish

An age-structured population model for BSAI northern rockfish is not available, and projections of future
catch ABC and OFL levels were made by carrying over the 2002 baseline values into the future. Under these
assumptions, BSAI northem rockfish are fished at less than the ABC and the effects of mortality under FMP
2.2 are considered insignificant. Since the MSST is not able to be calculated, the spatial/temporal distribution
of catch and other direct/indirect effects are unknown (Table 4.5-53).

Direct/Indirect Effects FMP 2.2 — BSAI Shortraker/Rougheye Rockfish

Total and Spawning Biomass

Reliable estimates of total and spawning biomass are not available for these stocks.

Fishing Mortality

The projected catch of BSAI shortraker/rougheye rockfish in each year from 2003 to 2008 was estimated as
1,000 mt. Projected catches from 2003-2008 are shown in Table H.4-16 of Appendix H.

Spatial/Temporal Concentration of Fishing Mortality

Model projections indicate that the average harvest of 1.0 kiloton from 2003-2008 occurs largely in the
eastern and central Aleutian Islands, with 0.3 kiloton in each area. The harvest of shortraker/rougheye
rockfish in the eastern Aleutian Islands is taken largely in the Pacific ocean perch trawl fishery, whereas the
harvest in the central Aleutian Islands is taken largely in the Pacific cod longline fishery.
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Status Determination

The catch rates are below the ABC and OFL values for all years. The MSST cannot be determined for these
stocks.

Age and Size Composition and Sex Ratio

Age and size composition estimates are not available for these species. The sex ratio of BSAI
shortraker/rougheye rockfish is assumed to be 50:50. No information is available to suggest that this would
change under FMP 2.2.

Habitat-Mediated Impacts

Any habitat-mediated impacts of FMP 2.2 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. Information is insufficient to conclude that existing habitat-
mediated impacts would undergo significant qualitative change under FMP 2.2.

Predation-Mediated Impacts

As with habitat-mediated impacts, any predation-mediated impacts of FMP 2.2 would be governed by a
complex web of direct and indirect interactions which are difficult to quantify. Information is insufficient
to conclude that trophic interactions would undergo significant qualitative change under FMP 2.2.

Summary of Effects of FMP 2.2 — BSAI Shortraker/Rougheye Rockfish

An age-structured population model for BSAI shortraker/rougheye rockfish is not available, and projections
of future catch ABC and OFL levels were made by carrying over the 2002 baseline values into the future.
Under these assumptions, BSAI shortraker/rougheye rockfish are fished at less than the ABC and the effect
of mortality under FMP 2.2 is considered insignificant. Since the MSST is not able to be calculated, the
spatial/temporal distribution of catch and the other direct/indirect effects are unknown (Table 4.5-46).

Direct/Indirect Effects FMP 2.2 — BSAI Other Rockfish

Total and Spawning Biomass

Reliable estimates of total and spawning biomass are not available for these species.

Fishing Mortality

The catch of Aleutian Islands other rockfish in each year from 2003 to 2008 was 300 mt, and the projected
harvest of EBS other rockfish was 100 mt in each of these years. Projected catches from 2003-2008 are
shown in Tables H.4-1.13 and H.4-1.14 of Appendix H.

The 2003 OFL for this species complex is 846 mt and 1,280 mt in the Aleutian Islands and EBS, respectively
(Reuter and Spencer 2002). Fishing mortality at projected levels under FMP 2.2 is well below the OFL for
Other rockfish, so FMP 2.2 is not likely to result in any significant adverse impacts to these stocks.
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Spatial/Temporal Concentration of Fishing Mortality

In the Aleutian Islands, 85 percent of the average harvest of 300 mt occurs in the cental and western Aleutian
Islands, taken largely in the Atka mackerel and Pacific cod trawl fisheries and the Pacific cod and sablefish
longline fisheries. In the EBS, the average catch of 100 mt is taken largely in the Pacific cod and Greenland
turbot bottom trawl fisheries and the sablefish and Greenland turbot longline fisheries. Information is
insufficient to determine whether existing harvest patterns would undergo any significant change under
FMP 2.2.

Status Determination

The fishing mortality rates are below the ABC and OFL levels. The MSST cannot be determined.

Age and Size Composition and Sex Ratio

Age and size composition estimates are not available for these species. Estimated sex ratios are not available
for these species.

Habitat-Mediated Impacts

Any habitat suitability impacts of FMP 2.2 would be governed by a complex web of direct and indirect
interactions which are difficult to quantify. The FMP 2.2 would retain existing closures and bycatch
restrictions, so the extent that these measures protecthabitat, these benefits would continue to accrue to Other
rockfish stocks. Information is insufficient to conclude whether existing habitat conditions would undergo
any significant change under FMP 2.2.

Predation-Mediated Impacts

As with habitat related impacts, any effects of FMP 2.2 on predator-prey relationships would be governed
by a complex web of direct and indirect interactions which are difficult to quantify. Information is
insufficient to conclude whether existing trophic interactions would undergo any significant change under
FMP 2.2,

Summary of Effects of FMP 2.2 — BSAI Other Rockfish

An age-structured population model for either Aleutian Islands or EBS other rockfish is not available, and
projections of future catch ABC and OFL levels were made by carrying over the 2002 baseline values into
the future. Under these assumptions, other rockfish are fished at less than the ABC and well below current
OFL. As a result, the direct and indirect effects under FMP 2.2 are considered either insignificant or
unknown. The spatial/temporal distribution of catch should have no significant direct impact on stock
productivity (Table 4.5-47).
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Direct/Indirect Effects FMP 2.2 — GOA Northern Rockfish

Total and Spawning Biomass and Fishing Mortality

According to the description of FMP 2.2, this FMP is much less aggressive in its approach than FMP 2.1.
The two particular measures that affected GOA northern rockfish catch in FMP 2.1 (setting ABC equal to
overfishing and removing the eastern GOA trawl closures) are not part of FMP 2.2, so catch of GOA northern
rockfish in FMP 2.2 should be reduced relative to FMP 2.1 and result in catches similar to those of FMP 1.
Instead, the bycatch model results for FMP 2.2 show lower catch for GOA northern rockfish which may be
unreasonable. However, average fishing mortality during the years 2003 - 2008 is still expected to be less
than F,;, (0.066) (Table H.4-35 of Appendix H).

Spatial/Temporal Concentration of Fishing Mortality

FMP 2.2 would have similar effects on the spatial/temporal concentration of northern rockfish catch as the
baseline fishing. The inclusion of the eastern GOA no-trawl zone is consistent with the baseline situation.
ABCs are geographically apportioned among management areas which provides some protection against
localized depletion. The northern rockfish fishery would likely be concentrated into a relatively short open
season, thereby increasing the risk of possible overfishing because of the difficulty of managing a short,
compressed fishery. Under FMP 2.2, the potential for localized depletion of the stock exists if fishing occurs
year after year on localized aggregations of northern rockfish.

Status Determination

Under FMP 2.2, the projected B2003 of 42,700 mt is greater than B, and consequently the stock is
projected to be above its MSST and not projected to be in an overfished condition. The projected B2005 of
40,200 mt is greater than B,;,, and consequently the stock is not projected to be approaching an overfished
condition.

Age and Size Composition and Sex Ratio

Under FMP 2.2, the age composition of GOA northern rockfish may be affected by fishing mortality as in
FMP 1. No information is available to suggest that sex ratio would change under FMP 2.2, but size
composition of GOA northern rockfish might change in proportion to the change in age composition.

Habitat-Mediated Impacts

Under FMP 2.2 damage to epifauna by bottom trawls may negatively impact juvenile northern rockfish
habitat.

Predation-Mediated Impacts

There is insufficient information to conclude that existing trophic interactions would undergo significant
qualitative change under FMP 2.2.
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Summary of Effects of FMP 2.2 — GOA Northern Rockfish

Under FMP 2.2, average fishing mortality during the years 2003 - 2008 is expected to be less than or equal
to F.. Consequently fishing mortality is believed to have an insignificant impact on stock sustainability.
Under FMP 2.2, the stock is projected to sustain itself at or above MSST. Consequently change in biomass
is believed to have an insignificant impact on stock sustainability. Additionally, because the stock is
projected to sustain itself at or above MSST, the direct effects of spatial/temporal concentration of catch on
change in genetic integrity and reproductive success, as well as the indirect effects of both the change in prey
availability and the change in habitat suitability are believed to have an insignificant impact on stock
sustainability (Table 4.5-48).

Direct/Indirect Effects FMP 2.2 — GOA Shortraker/Rougheye Rockfish

Total and Spawning Biomass

No projections are possible for these two parameters, as shortraker/rougheye are classified as Tier 4 or Tier
5 species, with insufficient information to compute either parameter.

Fishing Mortality

FMP 2.2 is much less aggressive in its approach than FMP 2.1. The two particular measures that affected
shortraker/rougheye catch in FMP 2.1 (setting ABC equal to overfishing and removing the eastern GOA trawl
closures) are not part of FMP 2.2, so one would expect that catch and ABC projections for
shortraker/rougheye in FMP 2.2 should be nearly identical to those for FMP 1. Indeed, the ABCs for
shortraker/rougheye in FMP 2.2 are the same as those in FMP 1, but the projected catches in FMP 2.2 are
inexplicably higher than in FMP 1. Therefore, the catch results for shortraker/rougheye in FMP 2.2 do not
seem reasonable (Table H.4-34 of Appendix H).

Spatial/Temporal Concentration of Fishing Mortality

This bookend would have very similar effects on the spatial or temporal concentration of shortraker/rougheye
catch as has been the case for the baseline situation in past years. ABCs would be geographically apportioned
between management areas, which would continue to provide some protection against localized depletion
of the resource. Because IFQs or fishing cooperatives for trawl fisheries are not part of this bookend, any
bycatch of shortraker/rougheye taken by trawl fisheries would likely continue to be concentrated into
relatively short open seasons. Similar to the baseline, this would increase the risk of possible overfishing
because of the difficulty of managing a short, compressed fishery. In contrast, FMP 2.2 would retain the IFQ
system for longline fisheries, which would reduce the risk of overfishing because IFQs allow the fisheries
to be spread out over an eight month season.

Status Determination

The catch rates are below the ABC and OFL values for all years. The MSST cannot be determined for these
stocks.
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Age and Size Composition and Sex Ratio

No projections are possible for these two parameters, as shortraker/rougheye are classified as Tier 4 or Tier
5 species, with insufficient information to compute either parameter. There is no information on the sex ratio
of shortraker/rougheye, although sex ratio for many other species of Sebastes has been reported to be
approximately 50:50. How the sex ratio may be affected by FMP 2.2 is unknown.

Habitat-Mediated Impacts

Similar to FMP 1 and the baseline situation in past years, this FMP may impact habitat for
shortraker/rougheye because it closes the eastern GOA to trawling. This closure prevents damage to the
benthic environment in the eastern GOA because bottom trawls cannot be used. Although little is known
about the habitat preferences of shortraker/rougheye, an undamaged benthic habitat may provide a benefit
to these species. For example, observations from a manned submersible in the eastern GOA have found
shortraker and/or rougheye rockfish associated with boulders along steep slopes (Krieger and Ito 1999) and
with colonies of Primnoa coral (Krieger and Wing2002). The eastern GOA trawl closure presumably causes
a reduction in the alteration or destruction of these habitats, which may have a positive effect on
shortraker/rougheye in this region.

Predation-Mediated Impacts

Pacific cod and to a lesser extent walleye pollock also species that are known to prey on shrimp, a major prey
item of rougheye rockfish, so any changes in their abundance as a result of FMP 2.2 hypothetically could
affect the food supply of shortraker/rougheye. To protect Steller sea lions, FMP 2.2 has two measures that
may reduce the catch and increase the abundance of Pacific cod and walleye pollock: fishing closures around
sea lion rookeries, and a B,,, fishing rule for two species. However, whether a change in abundance of
Pacific cod or walleye pollock would actually affect the food supply for shortraker/rougheye is unknown, as
there is no quantitative information on trophic interactions between all these species. Moreover, shortraker
and rougheye rockfish reside in deeper depths than Pacific cod or walleye pollock, so they may not be
competing for the same spatial aggregations of food.

There is no documentation of predation on either shortraker or rougheye rockfish. Consequently, it is not
possible to determine how changes in predator abundance as a result of FMP 2.2 would affect these rockfish.
Presumably, larger fishes such as Pacific halibut that are known to prey on other rockfish may also prey on
rougheye rockfish, but adult shortraker rockfish are so large that they probably have few predators. Predator
effects would likely be more important on juveniles of either species.

Summary of Effects of FMP 2.2 — GOA Shortraker/Rougheye Rockfish

The effects of FMP 2.2 on shortraker/rougheye in the GOA are summarized in Table 4.5-49.
Direct/Indirect Effects FMP 2.2 — GOA Slope Rockfish

Total and Spawning Biomass

No projections are possible for these two parameters, as slope rockfish species are classified as Tier 4 or Tier
5 fish, with insufficient information to compute either parameter.
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Fishing Mortality

FMP bookend 2.2 is much less aggressive in its approach than FMP 2.1. The two particular measures that
affected slope rockfish catch in FMP 2.1 (removing the eastern GOA trawl closures and setting ABC equal
to overfishing) are not part of FMP 2.2, so one would expect that catch and ABC projections for slope
rockfish in FMP 2.2 should be nearly identical to those for FMP 1. The model results for FMP 2.2; however,
show ABCs for slope rockfish much less than for those FMP1, and the corresponding catch projections are
inexplicably similar to FMP 2.1. Thus, ABC and catch results for slope rockfish in the model for FMP 2.2
do not appear reasonable (Table H.4-31 of Appendix H).

Spatial/Temporal Concentration of Fishing Mortality

This bookend would have very similar effects on the spatial or temporal concentration of slope rockfish catch
as has been the case for the baseline situation in past years. There have been no studies to determine stock
structure for any species of slope rockfish, and it is unknown if subpopulations exist. Consequently, there
is a possibility that localized depletion may be occurring, despite the effort of geographic apportionment.
However, because most of the biomass of slope rockfish occurs in the eastern GOA, which is closed to
trawling in this FMP, localized depletion is unlikely under this FMP.

There are no measures in FMP 2.2 for IFQs or cooperatives for rockfish trawlers, who historically have taken
most of the catch of slope rockfish in the form of bycatch. Because these measures do not exist in this FMP,
it is likely that the rockfish trawl fishery would continue to be compressed into a short open season each year.
This would cause a greater risk of possibly overfishing slope rockfish, because it is difficult to manage the
fishery within this short time span.

Status Determination

No projections are possible for the fishing mortality rate or MSST, as slope rockfish species are classified
as Tier 4 or Tier 5 fish, with insufficient information to compute either parameter.

Age and Size Composition and Sex Ratio

Age and size composition estimates are not available for these species. There is no information on the sex
ratio of slope rockfish, although sex ratio for many other species of Sebastes has been reported to be
approximately 50:50. How the sex ratio may be affected by FMP 2.2 is unknown.

Habitat-Mediated Impacts

Similar to FMP 1, FMP 2.2 greatly impacts habitat for slope rockfish because it closes the eastern GOA to
trawling. This creates a de facto no-take zone or refugium for slope rockfish in this area, as trawls are
generally the only effective gear for capturing most of these species.

Predation-Mediated Impacts

No studies have been done in Alaska to determine the food habits for any of the slope rockfish species. Many
of the abundant species, such as sharpchin, harlequin, and redstripe rockfish, are relatively small in size and
may be plankton-feeders, but this is conjecture. There is also no documentation of predation on slope

SEPTEMBER 2003 CHAPTER 4 - DRAFT PROGRAMMATIC SEIS

4.6-214



rockfish, although larger fishes such as Pacific halibut that are known to prey on other rockfish presumably
also prey on slope rockfish. Because of this lack of information, the effect of FMP 2.2 on predator-prey
relationships for slope rockfish is unknown.

Summary of Effects of FMP 2.2 — GOA Slope Rockfish

The effects of FMP 2.2 on slope rockfish in the GOA are summarized in Table 4.5-50.

Direct/Indirect Effects FMP 2.2 — GOA Pelagic Shelf Rockfish

Total and Spawning Biomass

No projections are possible for these two parameters, as PSR species are classified as Tier 4 or Tier 5 fish
and an age-structured model has not been finalized for dusky rockfish.

Fishing Mortality

Accordingto the description of FMP bookend 2.2, this FMP is much less aggressive in its approach than FMP
2.1. The two particular measures that affected PSR catch in FMP 2.1 (setting ABC equal to overfishing and
removing the eastern GOA trawl closures) are not part of FMP 2.2, so one would expect that catch and ABC
projections for PSR in FMP 2.2 should be nearly identical to those for FMP 1. Instead, the model results for
FMP 2.2 show ABCs for PSR substantially less than for those FMP 1, and the corresponding catch
projections are inexplicably similar to FMP 2.1. Thus, catch and ABC results for PSR in the model for FMP
2.2 appear highly unreasonable (Table H.4-32 of Appendix H).

Spatial/Temporal Concentration of Fishing Mortality

This bookend would have very similar effects on the spatial or temporal concentration of PSR catch as has
been the case for the baseline situation in past years. ABCs would be geographically apportioned between
management areas, which would continue to provide some protection against localized depletion of the
resource. Because IFQs and fishing cooperatives are not part of this bookend, the PSR fishery would likely
continue to be concentrated into a relatively short open season. Similar to FMP 1, this would increase the
risk of possible overfishing because of the difficulty of managing a short, compressed fishery.

Status Determination

The catch rates are below the ABC and OFL values. The MSST cannot be determined for these stocks.

Age and Size Composition and Sex Ratio

No projections are possible for these two parameters, as PSR species are classified as Tier 4 or Tier 5 fish
and an age-structured model has not been finalized for dusky rockfish. There is no information on the sex
ratio of PSR, although sex ratio for many other species of Sebastes has been reported to be approximately
50:50. How the sex ratio may be affected by FMP 2.2 is unknown.

CHAPTER 4 - DRAFT PROGRAMMATIC SEIS SEPTEMBER 2003

4.6-215



Habitat-Mediated Impacts

Similar to FMP 1 and the baseline situation in past years, FMP 2.2 impacts habitat for PSR because it closes
the eastern GOA to trawling. This creates a de facto no-take zone or refugium for PSR in this area, as trawls
are generally the only effective gear for capturing these species. Although biomass estimates from trawl
surveys indicate that the trawl closure area in the eastern GOA only contains about 10-15 percent of the
Gulfwide biomass of dusky biomass, this is still large enough that it may provide enhanced protection to the
dusky rockfish resource.

Predation-Mediated Impacts

The major prey of dusky rockfish appears to be euphausiids, based on the limited food information available
for this species (Yang 1993). Euphausiids are also the major prey of walleye pollock, which means dusky
rockfish and walleye pollock may be competing for the same food resource. Thus, any measures in FMP 2.2
that affect the commercial catch of walleye pollock could have an subsequent indirect effect on dusky
rockfish by increasing or decreasing the amount of euphausiids available to dusky rockfish. To protect Steller
sea lions, FMP 2.2 (similar to FMP 1 and the baseline situation in past years) has two measures that may
reduce catch of walleye pollock: fishing closures around sea lion rookeries, and a B,,,, fishing rule for
walleye pollock. Hypothetically, these two measures could increase the abundance of walleye pollock,
resulting in the consumption of more euphausiids and having an adverse effect on the food supply for dusky
rockfish. How adverse this effect would really be; however, is unknown, as there is little or no quantitative
information on trophic interactions between dusky rockfish and walleye pollock or data on whether they even
feed on the same spatial aggregations of euphausiids.

There is no documentation of predation on dusky rockfish. Consequently, it is not possible to determine how
changes in predator abundance as a result of FMP 2.2 would affect dusky rockfish. Presumably, larger fishes
such as Pacific halibut that are known to prey on other rockfish may also prey on adult dusky rockfish, but
it unknown what impact this predation has on stock condition. Predator effects would likely be more
important on juvenile dusky rockfish.

Summary of Effects of FMP 2.2 — GOA Pelagic Shelf Rockfish

The effects of FMP 2.2 on PSR in the GOA are summarized in Table 4.5-51.

Direct/Indirect Effects FMP 2.2 — GOA Demersal Shelf Rockfish

Total and Spawning Biomass

Reliable total and spawning biomass statistics are not available for demersal shelfrockfish species. However,
due to the removal of the DSR bycatch levels and the removal of the halibut IFQ, the increase in DSR
mortality could significantly reduce the DSR biomass to a level at which the capacity of DSR species to
maintain current population levels is jeopardized. Thus, FMP 2.2 is rated as conditionally significant
negative for change in biomass.
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Fishing Mortality

The projected catch of DSR rockfish would likely be a little lower under this FMP than FMP 2.1. DSR ABC
levels would be set below the OFL to prevent overfishing. While a reduced ABC, and in turn areduced TAC
for DSR species would reduce the risk of overfishing, the removal of bycatch limits in the halibut fishery and
the addition of trawl fisheries permitted by this FMP would likely offset any benefits of reduced ABCs. As
described for FMP 2.1, mortality of DSR species would likely increase above current levels. Mortality
approaching 540 mt would raise serious management concerns about the sustainability of the population to
withstand such the higher exploitationrate. Recent investigations on rockfish exploitation strategies suggest
that a lower F50 value may be more appropriate for long lived rockfish stocks than the current F40 rate.
(Ralston et al. 2002; Ralston (1998); and Dorn (2002). Increasing the mortality to 540 mt is the equivalent
to a F35 exploitation rate. Nearing or exceeding this level would be detrimental to DSR. We conclude that
the projected catch of the FMP 2.2 scenario would result in a significant negative effect on DSR species
(Table H.4-33 of Appendix H).

Spatial/Temporal Concentration of Fishing Mortality

In the eastern GOA, most of the DSR harvest is taken in the southeast Outside District with the remainder
taken from the east Yakutat District (O’Connell et al. 2002). We would expect a similar geographic
distribution of DSR catch under FMP 2.2. However, as described previously for FMP 2.1, localized deception
of DSR stocks could be occurring within these districts. Due to the uncertainty that such localized depletion
is occurring on the Fairweather Grounds (or elsewhere), we conclude that management under FMP 2.2 would
have a conditionally significant negative effect on the current environmental condition of DSR stocks in the
eastern GOA.

Status Determination

The MSST cannot be determined for this stock complex.

Age and Size Composition and Sex Ratio

Age and size composition data is not available for GOA demersal shelf rockfish species. The sex ratio of
GOA demersal shelf rockfish species is unknown.

Habitat-Mediated Impacts

Any habitat suitability impacts of FMP 2.2, such as negative effects to spawning habitat, nursery grounds,
benthic structures, as a result of fishing, would be governed by a complex web of direct and indirect
interactions which are difficult to quantify due to inadequate data. However, unlike FMP 2.1, the trawl
closure currently in place for the eastern GOA would remain, thereby maintaining the current level of habitat
protection from this gear type.

Predation-Mediated Impacts

Any effects to predator-prey relationships of FMP 2.2 would be governed by a complex web of direct and
indirect interactions which are difficult to quantify due to inadequate data. Information is insufficient to
conclude that predator-prey relationships would undergo any significant change under FMP 2.2.
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Summary of Effects of FMP 2.2 — GOA Demersal Shelf Rockfish

Under FMP 2.2, the ABC for DSR rockfish is set less than the OFL. An age-structured population model is
not used for DSR rockfish and projections of future OFL levels were made by carrying the 2002 baseline
values into the future. The projected TAC for DSR rockfish from 2003-2008 will be set below the OFL to
prevent overfishing when taking into account any unreported catch, or bycatch mortality. However,
combining all estimates of direct mortality raises the risk of overfishing DSR, especially since this FMP
eliminates bycatch limits in the halibut fishery and would authorize renewed trawl operations in the eastern
GOA. The uncertainties of the location, magnitude, or bycatch of DSR species in these fisheries has led us
to conclude that there would be conditionally significant negative effects of this FMP on DSR species. The
effects to predator-prey relationships are unknown (Table 4.5-52).

Cumulative Effects Analysis of FMP 2.2 — BSAI Northern Rockfish

Mortality

¢ Internal Effects. The effect of fishing mortality on the BSAI northern rockfish is rated as
insignificant under FMP 2.2.

e Persistent Past Effects on mortality are the same as those indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on mortality are the same as those indicated
under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for mortality of BSAI northern rockfish and
is rated as insignificant. Fishing mortality at projected levels are well below OFL for this stock. The
combined effect of internal removals and removals due to reasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock maintain current population levels.

Change in Biomass Level

¢ Internal Effects. Under FMP 2.2, the effect of changes in biomass level is rated as unknown since
the MSST for this stock cannot be determined.

¢ Persistent Past Effects on the change in biomass are the same as those indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in biomass are the same as those
indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is possible for the change in biomass level of BSAInorthem
rockfish, but the effect is unknown. It is unknown whether the combined effect of internal and
external removals is likely to jeopardize the capacity of the stock to maintain current population
levels.
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Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effects. Under FMP 2.2 the effect of the spatial/temporal concentration of catch is
unknown since it is not possible to determine the MSST.

e Persistent Past Effects on the spatial/temporal characteristics of BSAI northern rockfish are the
same as those indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the spatial/temporal characteristics of BSAI
northern rockfish are the same as those indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is possible for the spatial/temporal concentration of the
northern rockfish catch; however, this effect is unknown since the MSST is not possible to be

determined.

Change in Prey Availability

¢ Internal Effects. Under FMP 2.2, the change in prey availability for the BSAI northemn rockfish is
unknown since it is not possible to determine MSST.

¢ Persistent Past Effects on the change in prey availability are the same as those indicated under
FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in prey availability are the same
as those indicated under FMP 2.1 (see Section 3.5.1.13).

¢ Cumulative Effect. A cumulative effect is identified for change in prey availability; however, this
effect is unknown since it is not possible to determine the MSST.

Change in Habitat Suitability

¢ Internal Effects. Under FMP 2.2, the change in habitat suitability for the BSAI northern rockfish
is unknown since it is not possible to determine MSST.

e Persistent Past Effects on the change in habitat suitability are the same as those indicated under
FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in habitat suitability are the same
as those indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is possible for the change in habitat suitability; however,
the effect is unknown since the MSST is unable to be determined. It is unknown whether the
combined effects will make the northern rockfish species vulnerable to spawning and rearing habitat
disturbances due to fishing gear.
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Summary of Cumulative Effects — BSAI Northern Rockfish

While cumulative effects have been identified for mortality, change in biomass level, change in genetic
structure, change in reproductive success, change in prey availability and change in habitat suitability, all
effects except for mortality are unknown. Mortality has been identified as insignificant (Table 4.5-53).

Cumulative Effects Analysis of FMP 2.2 — BSAI Shortraker/Rougheye Rockfish

Mortality

¢ Internal Effects. The effect of fishing mortality on the BSAI shortraker/rougheye rockfish is rated
as insignificant under FMP 2.2.

¢ Persistent Past Effects on mortality are the same as those indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on mortality are the same as those indicated
under FMP 2.1.

¢ Cumulative Effect is identified for mortality of BSAI shortraker/rougheye rockfish and is rated as
insignificant. Fishing mortality at projected levels are well below OFL for this stock. The combined
effect of internal removals and removals due to reasonably foreseeable future external events is
unlikely to jeopardize the capacity of the stock maintain current population levels.

Change in Biomass [evel

¢ Internal Effects. Under FMP 2.2, the effect of changes in biomass level is rated as unknown since
the MSST for this stock cannot be determined.

¢ Persistent Past Effects on the change in biomass are the same as those indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in biomass are the same as those
indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is possible for the change in biomass level of BSAI
shortraker/rougheye rockfish, but the effect is unknown. It is unknown whether the combined effect
of internal and external removals is likely to jeopardize the capacity of the stock to maintain current
population levels.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population

—  Change in Reproductive Success

¢ Internal Effects. Under FMP 2.2 the effect of the spatial/temporal concentration of catch is
unknown since it is not possible to determine the MSST.
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e Persistent Past Effects identified for the change in genetic structure and reproductive success of
BSAI shortraker/rougheye rockfish are the same as those indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects identified for the change in genetic structure and
reproductive success of BSAI shortraker/rougheye rockfish are the same as those indicated under
FMP 2.1.

e Cumulative Effect. A cumulative effect is possible for the spatial/temporal concentration of the

shortraker/rougheye rockfish catch; however, this effect is unknown since the MSST is not possible
to be determined.

Change in Prey Availability

¢ Internal Effects. Under FMP 2.2, the change in prey availability for the BSAI shortraker/rougheye
rockfish is unknown since it is not possible to determine MSST.

¢ Persistent Past Effects on the change in prey availability are the same as those indicated under FMP
2.1.

¢ Reasonably Foreseeable Future External Effects on the change in prey availability are the same
as those indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for the change in prey availability; however,
this effect is unknown since it is not possible to determine the MSST.

Change in Habitat Suitability

e Internal Effects. Under FMP 2.2, the change in habitat suitability for the BSAI shortraker/rougheye
rockfish is unknown since it is not possible to determine MSST.

¢ Persistent Past Effects on the change in habitat suitability are the same as those indicated under
FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in habitat suitability are the same
as those indicated under FMP 2.1.

e Cumulative Effect. A cumulative effect is possible for the change in habitat suitability; however,
the effect is unknown since the MSST is unable to be determined. It is unknown whether the
combined effects will make the shortraker/rougheye rockfish species vulnerable to spawning and
rearing habitat disturbances due to fishing gear.

Summary of Cumulative Effects — BSAI Shortraker/Rougheye Rockfish
While cumulative effects have been identified for mortality, change in biomass level, change in genetic

structure, change in reproductive success, change in prey availability and change in habitat suitability, all
effects except for mortality are unknown. Mortality has been identified as insignificant (Table 4.5-54).
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Cumulative Effects Analysis of FMP 2.2 — BSAI Other Rockfish

Mortality

¢ Internal Effects. The effect of fishing mortality on the BSAI other rockfish is rated as insignificant
under FMP 2.2.

e Persistent Past Effects on mortality are the same as those indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on mortality are the same as those indicated
under FMP 2.1.

e Cumulative Effect. A cumulative effect is identified for mortality of BSAI other rockfish and is
rated as insignificant. Fishing mortality at projected levels are below OFL for this stock. The
combined effect of internal removals and removals due to reasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock to maintain current population levels.

Change in Biomass Level

¢ Internal Effects. Under FMP 2.2, the effect of changes in biomass level is unknown since the MSST
for this stock cannot be determined.

¢ Persistent Past Effects on the change in biomass are the same as those indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in biomass are the same as those
indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is possible for the change in biomass level of BSAI other
rockfish, but the effect is unknown. It is unknown whether the combined effect of internal and
external removals is likely to jeopardize the capacity of the stock to maintain current population
levels.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population

—  Change in Reproductive Success

¢ Internal Effects. Under FMP 2.2 the effect of the spatial/temporal concentration of catch is
unknown since it is not possible to determine MSST.

e Persistent Past Effects are not identified for spatial/temporal concentration of BSAI other rockfish
catch.

¢ Reasonably Foreseeable Future External Effects on the reproductive success and genetic
structureof other rockfish are the same as those indicated under FMP 2.1.
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¢ Cumulative Effect. A cumulative effect is possible for the spatial/temporal concentration of the
other rockfish catch; however, this effect is unknown since the MSST is not possible to be
determined.

Change in Prey Availability

¢ Internal Effects. Under FMP 2.2, the change in prey availability for the BSAI other rockfish is
unknown since it is not possible to determine MSST.

¢ Persistent Past Effects on the change in prey availability are the same as those indicated under FMP
2.1.

¢ Reasonably Foreseeable Future External Effects on the change in prey availability are the same
as those indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for change in prey availability; however, this
effect is unknown since it is not possible to determine the MSST.

Change in Habitat Suitability

e Internal Effects. Under FMP 2.2, the change in habitat suitability for the BSAI other rockfish is
unknown since it is not possible to determine MSST.

¢ Persistent Past Effects on the change in habitat suitability are the same as those indicated under
FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in habitat suitability are the same
as those indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is possible for the change in habitat suitability; however,
this effect is unknown since the MSST is not possible to be determined. It is unknown whether the
combined effect will make the other rockfish species vulnerable to spawning and rearing habitat
disturbances due to fishing gear, thus the combined effects are found to be significant.

Summary of Cumulative Effects — BSAI Other Rockfish
While cumulative effects have been identified for mortality, change in biomass level, change in genetic
structure, change in reproductive success, change in prey availability and change in habitat suitability, all

effects except for mortality are unknown. Mortality has been identified as insignificant (Table 4.5-55).

Cumulative Effects Analysis of FMP 2.2 — GOA Northern Rockfish

Mortality

¢ Internal Effects. The effect of fishing mortality on the GOA northern rockfish stock is insignificant
under FMP 2.2.

CHAPTER 4 - DRAFT PROGRAMMATIC SEIS SEPTEMBER 2003

4.6-223



Persistent Past Effects on mortality are the same as those indicated under FMP 2.1.

Reasonably Foreseeable Future External Effects on mortality are the same as those indicated
under FMP 2.1.

Cumulative Effect. A cumulative effect is identified for mortality of GOA northern rockfish and the
effect is judged to be insignificant. Northern rockfish are fished at less than the OFL. The combined
effect of internal removals and removals due to reasonably foreseeable external events is unlikely
to jeopardize the capacity of the stock to produce MSY on a continuing basis.

Change in Biomass

Internal Effects. Change in biomass of the GOA northern rockfish stock is expected to be
insignificant under FMP 2.2.

Persistent Past Effects on the change in biomass are the same as those indicated under FMP 2.1.

Reasonably Foreseeable Future External Effects on the change in biomass are the same as those
indicated under FMP 2.1.

Cumulative Effect. A cumulative effect for the change in biomass is identified as insignificant. The
combination of internal and external factors is not expected to sufficiently reduce the northern
rockfish biomass such that the ability of the stock to maintain itselfat or above MSST is jeopardized.

Spatial/Temporal Concentration of Catch

—  Change in Genetic Structure of Population
— Change in Reproductive Success

Internal Effects. Impacts of the spatial/temporal changes should have an insignificant effect on the
genetic structure and reproductive success of the population.

Persistent Past Effects on the spatial/temporal characteristics of GOA northern rockfish are the
same as those indicated under FMP 2.1.

Reasonably Foreseeable Future External Effects on the spatial/temporal characteristics of GOA
northern rockfish are the same as those indicated under FMP 2.1.

Cumulative Effect. A cumulative effect is identified for the spatial/temporal characteristics of GOA
northern rockfish and is rated as insignificant. The combination of internal and external factors is not
expected to sufficiently alter the genetic structure or the reproductive success of the population such
that the ability of the stock to maintain itself at or above MSST is jeopardized.

Change in Prey Availability

Internal Effects. FMP 2.2 would have insignificant effects on northern rockfish prey availability.
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e Persistent Past Effects on the change in prey availability are the same as those indicated under
FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in prey availability are the same
as those indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for prey availability and is rated as
insignificant. The combination of internal and external removals of prey is not expected to decrease

prey availability such that the northern rockfish stock is unable to sustain itself at or above MSST.

Change in Habitat Suitability

¢ Internal Effects. FMP 2.2 would have insignificant effects on northern rockfish habitat suitability.

¢ Persistent Past Effects on the change in habitat suitability are the same as those indicated under
FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in habitat suitability are the same
as those indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for habitat suitability and is rated as
insignificant. The combination of internal and external habitat disturbance factors is not expected
to lead to a detectable change in spawning or rearing success such that the ability of the northern
rockfish stock to sustain itself at or above MSST is jeopardized.

Summary of Cumulative Effects — GOA Northern Rockfish

While cumulative effects are identified for mortality, change in biomass, change in genetic structure of the
population, change in reproductive success change in prey availability, and change in habitat suitability, they
are determined to be insignificant for the GOA northern rockfish stock (Table 4.5-56).

Cumulative Effects Analysis of FMP 2.2 — GOA Shortraker/Rougheye Rockfish

Mortality

¢ Internal Effects. The effect of fishing mortality on the GOA shortraker/rougheye rockfish is rated
as insignificant under FMP 2.2.

¢ Persistent Past Effects on mortality are the same as those indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on mortality are the same as those indicated
under FMP 2.1

¢ Cumulative Effect. A cumulative effect is identified for mortality of GOA shortraker/rougheye
rockfish and is rated as insignificant. Fishing mortality at projected levels are well below OFL for
this stock. The combined effect of internal removals and removals due to reasonably foreseeable
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future external events is unlikely to jeopardize the capacity of the stock maintain current population
levels.

Change in Biomass [evel

¢ Internal Effects. Under FMP 2.2, the effect of changes in biomass level is unknown since the MSST
for this stock cannot be determined.

e Persistent Past Effects on the change in biomass are the same as those indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in biomass are the same as those
indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is possible for the change in biomass level of GOA
shortraker/rougheye rockfish, but the effect is unknown. It is unknown whether the combined effect
of internal and external removals is likely to jeopardize the capacity of the stock to maintain current
population levels.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effects. The effect of the fisheries on the spatial/temporal characteristics of GOA
shortraker/rougheye rockfish under FMP 1 is unknown.

¢ Persistent Past Effects on the spatial/temporal characteristics of GOA shortraker/rougheye rockfish
are the same as those indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the spatial/temporal characteristics of GOA
shortraker/rougheye rockfish are the same as those indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect for the spatial/temporal characteristics of the GOA
shortraker/rougheye rockfish is possible; however, the effect is unknown. It is unknown whether the
combined effect of internal and external removals will occur in a localized manner such that it will
lead to a detectable reduction in genetic diversity and reproductive success of the GOA
shortraker/rougheye rockfish complex.

Change in Prey Availability

¢ Internal Effects. The change in prey availability under FMP 2.2 is unknown.

¢ Persistent Past Effects on the change in prey availability are the same as those indicated under
FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in prey availability are the same
as those indicated under FMP 2.1.
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¢ Cumulative Effect. A cumulative effect is possible for the change in prey availability of the GOA
shortraker/rougheye rockfish; however, the effect is unknown due to lack of scientific information.

Change in Habitat Suitability
¢ Internal Effects. The change in habitat suitability is determined to be unknown under FMP 2.2.

e Persistent Past Effects on the change in habitat suitability are the same as those indicated under
FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in habitat suitability are the same
as those indicated under FMP 2.1.

¢ Cumulative Effect. Although a cumulative effect is possible for habitat suitability of GOA
shortraker/rougheye rockfish, the effect is currently unknown due to lack of scientific information.

Summary of Cumulative Effects — GOA Shortraker/Rougheye Rockfish
While cumulative effects are possible for mortality, change in biomass, change in genetic structure of the
population, change in reproductive success change in prey availability, and change in habitat suitability, all

effects except for mortality are unknown. Mortality has been identified as insignificant (Table 4.5-57).

Cumulative Effects Analysis of FMP 2.2 — GOA Slope Rockfish

Mortality

¢ Internal Effects. The effect of fishing mortality on the GOA other slope rockfish is rated as
insignificant under FMP 2.2.

¢ Persistent Past Effects on the mortality are the same as those indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the mortality are the same as those indicated
under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for mortality of GOA other slope rockfish and
is rated as insignificant. Fishing mortality at projected levels are well below OFL for this stock. The

combined effect of internal removals and removals due to reasonably foreseeable future external
events is unlikely to jeopardize the capacity of the stock maintain current population levels.

Change in Biomass [evel

¢ Internal Effects. Under FMP 2.2, the effect of changes in biomass level is unknown since the MSST
for this stock cannot be determined.

e Persistent Past Effects on the change in biomass are the same as those indicated under FMP 2.1.
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¢ Reasonably Foreseeable Future External Effects on the change in biomass are the same as those
indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is possible for the change in biomass level of GOA other
slope rockfish, but the effect is unknown. It is unknown whether the combined effect of internal and
external removals is likely to jeopardize the capacity of the stock to maintain current population
levels.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
— Change in Reproductive Success

¢ Internal Effects. The effect of the fisheries on the spatial/temporal characteristics of GOA slope
rockfish under FMP 2.2 is unknown.

e Persistent Past Effects on the spatial/temporal/characteristics of GOA slope rockfish are the same
as those indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the spatial/temporal/characteristics of GOA
slope rockfish are the same as those indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect for the spatial/temporal characteristics of the GOA slope
rockfish complex is possible; however, the effect is unknown. It is unknown whether the combined
effect of internal and external removals will occur in a localized manner such that it will lead to a

detectable reduction in genetic diversity and reproductive success of the GOA slope rockfish
complex.

Change in Prey Availability
¢ Internal Effects. The change in prey availability under FMP 2.2 is unknown.

e Persistent Past Effects on the change in prey availability are the same as those indicated under
FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in prey availability are the same
as those indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is possible for the change in prey availability of the GOA
slope rockfish; however, the effect is unknown due to lack of scientific information.

Change in Habitat Suitability
¢ Internal Effects. The change in habitat suitability is determined to be unknown under FMP 2.2.

e Persistent Past Effects on the change in habitat suitability are the same as those indicated under
FMP 2.1.
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¢ Reasonably Foreseeable Future External Effects on the change in habitat suitability are the same
as those indicated under FMP 2.1.

¢ Cumulative Effect. Although a cumulative effect is possible for habitat suitability of GOA slope
rockfish, the effect is currently unknown due to lack of scientific information.

Summary of Cumulative Effects — GOA Slope Rockfish
While cumulative effects are possible for mortality, change in biomass, change in genetic structure of the
population, change in reproductive success change in prey availability, and change in habitat suitability, all

effects except for mortality are unknown. Mortality has been identified as insignificant (Table 4.5-58).

Cumulative Effects Analysis of FMP 2.2 — GOA Pelagic Shelf Rockfish

Mortality

¢ Internal Effects. The effect of fishing mortality on the GOA PSR complex is insignificant under
FMP 2.2.

e Persistent Past Effects on mortality are the same as those indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on mortality are the same as those indicated
under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for mortality of GOA PSR, and is rated as
insignificant. PSR are expected to be fished at levels below the OFL. The combined effect of
internal removals and removals due to reasonably foreseeable external events is not expected to
jeopardize the capacity of the stock to maintain current population levels.

Change in Biomass

e Internal Effects. The effect of the fisheries on the biomass level under FMP 2.2 is unknown.
¢ Persistent Past Effects on the change in biomass are the same as those indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in biomass are the same as those
indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for change in biomass; however, the effect is
unknown since total and spawning biomass levels and MSST are currently unavailable.
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Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population

—  Change in Reproductive Success

¢ Internal Effects. The effect of the fisheries on the spatial/temporal characteristics of GOA PSR
under FMP 2.2 is unknown.

¢ Persistent Past Effects on the spatial/temporal characteristics of GOA PSR are the same as those
indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the spatial/temporal characteristics of GOA
PSR are the same as those indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect for spatial/temporal characteristics of the GOA PSR
complex is possible; however, the effect is unknown.

Change in Prey Availability
¢ Internal Effects. The effect of the fisheries on the change in prey availability is unknown.

e Persistent Past Effects on the change in prey availability are the same as those indicated under
FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in prey availabilty are the same
as those indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is possible for the change in prey availability of the GOA
PSR; however, the effect is unknown due to lack of scientific information.

Change in Habitat Suitability

e Internal Effects. The effect of the fisheries on the change in habitat suitability is unknown.

¢ Persistent Past Effects on the change in habitat suitability are the same as those indicated under
FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in habitat suitability are the same
as those indicated under FMP 2.1.

e Cumulative Effect. Although a cumulative effect is possible for habitat suitability of GOA PSR, the
effect is currently unknown due to lack of scientific information.

Summary of Cumulative Effects — GOA Pelagic Shelf Rockfish

While cumulative effects are identified for mortality, change in biomass, change in genetic structure of the
population, change in reproductive success change in prey availability, and change in habitat suitability, the
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effects are unknown for all except mortality which is determined to be insignificant for GOA demersal shelf
rockfish (Table 4.5-59).

Cumulative Effects Analysis of FMP 2.2 — GOA Demersal Shelf Rockfish

Mortality

e Internal Effects. The effect of fishing mortality on the GOA DSR complex is significant negative
under FMP 2.2,

¢ Persistent Past Effects on mortality are the same as those indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on mortality are the same as those indicated
under FMP 2.1.

¢ Cumulative Effect. A significant negative cumulative effect is identified for mortality of GOA
DSR. The elimination of the DSR bycatch limits in the halibut fishery and increase of fishing effort
in the eastern GOA increases the risk of overfishing. The combined effect of internal removals and
removals due to reasonably foreseeable external events is expected to jeopardize the capacity of the
stock to maintain current population levels.

Change in Biomass

¢ Internal Effects. FMP 2.2 is rated as conditionally significant adverse for change in biomass levels.
¢ Persistent Past Effects on the change in biomass are the same as those indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in biomass are the same as those
indicated under FMP 2.1.

¢ Cumulative Effect. A conditionally significant negative cumulative effect is identified for change
in biomass. The elimination of the DSR bycatch limits in the IPHC fishery and the increase of fishing
effortin the eastern GOA could reduce biomass levels. The combined effects of internal and external
removals is expected to jeopardize the capacity of the stock to maintain current population levels.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

e Internal Effects. FMP 2.2 is rated as conditionally significant negative for the spatial/temporal
characteristics of GOA DSR under FMP 2.2.

¢ Persistent Past Effects on the change in reproductive success and genetic structure of the GOA DSR
are the same as those indicated under FMP 2.1.

CHAPTER 4 - DRAFT PROGRAMMATIC SEIS SEPTEMBER 2003

4.6-231



¢ Reasonably Foreseeable Future External Effects on the change in reproductive success and
genetic structure of the GOA DSR are the same as those indicated under FMP 2.1.

¢ Cumulative Effect. The concentration of fishingin the Fairweather Grounds and the increased trawl
operations in the eastern GOA could have conditionally significant negative effects on the current
environmental condition of DSR stocks in the eastern GOA. The combined effects of internal and
external removals are likely to jeopardize the ability of the stock complex to maintain current
population sizes, therefore a rating of conditionally significant negative is assigned to change in
genetic structure and reproductive success of GOA DSR.

Change in Prey Availability

e Internal Effects. The effect of the fisheries on the change in prey availability under FMP 2.2 is
unknown.

¢ Persistent Past Effects on the change in prey availability of the GOA DSR are the same as those
indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in prey availability of the GOA
DSR are the same as those indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is possible for the change in prey availability of the GOA
DSR; however, the effect is unknown due to lack of scientific information.

Change in Habitat Suitability

¢ Internal Effects. Due to the potential increase in fishing effort as a result of the removal of DSR
bycatch limits and the halibut IFQ program, we have determined FMP 2.2 to have a conditionally
significant negative effect on DSR habitat suitability.

¢ Persistent Past Effects on the change in habitat suitability of the GOA DSR are the same as those
indicated under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects on the change in habitat suitability of the GOA
DSR are the same as those indicated under FMP 2.1.

¢ Cumulative Effect. A conditionally significant negative cumulative effect is identified for change
in habitat suitability of the GOA DSR. The increased trawling efforts in eastern GOA in
combination with external removals are likely to jeopardize the capacity of the GOA DSR complex
to maintain current populations.

Summary of Cumulative Effects - GOA Demersal Shelf Rockfish
The cumulative effect identified for mortality is considered significant negative. The cumulative effects for

change in biomass, change in genetic structure of the population, change in reproductive success and change
in habitat suitability are dependent on the environmental conditions of the DSR complex, and thus are
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identified as conditionally significant negative. The effects are unknown for changes in GOA DSR prey
availability (Table 4.6-9).

4.6.2 Prohibited Species Alternative 2 Analysis
4.6.2.1 Pacific Halibut Alternative 2 Analysis

Pacific halibut are managed by the IPHC. Halibut bycatch in Federal groundfish fisheries is controlled by the
use of PSC limits. IPHC provides for all removals of halibut, including bycatch in other fisheries, when
setting quotas for the directed longline fishery. Thus, changes in bycatch (increase or decrease) are reflected
in changes to quotas set for the directed fishery.

FMP 2.1 and FMP 2.2 — Direct/Indirect Effects

Direct and indirect effects for Pacific halibut include mortality along with changes in reproductive success
and prey availability. These effects, which are associated with changes in catch, are considered insignificant
because annual quota setting processes implemented by IPHC account for all removals of halibut including
bycatch in other fisheries. Thus, if changes to the baseline condition of the stock occur, they are reflected in
the quotas set for the directed fishery. Halibut spawn in deep waters of the continental slope in midwinter
where they are not significantly affected by any fishery. No evidence of fishery impact to habitat of halibut
has been shown so this effect will not be considered in the cumulative effects analysis that follows. A
summary of these effects is shown in Table 4.5-61.

Under FMP 2.1, halibut PSC caps would be removed. Halibut bycatch mortality in the BSAI and GOA
combined would increase from the present 6800 mt to 12,000-15,000 mt. as a result of increases in TAC
levels for target groundfish fisheries. Such a scenario would require that the IPHC make a corresponding
reduction of 5000-8000 mt in halibut catches by the directed fishery, or 10-20 percent of the 2002 level. Thus,
even with removal of bycatch restrictions, IPHC would limit total removals of halibut to a level that would
protect the resource to avoid adverse impacts to stock status.

Under FMP 2.2, halibut PSC caps would be retained. As a result, there would be no increased halibut
mortality above current levels and therefore no adjustment to the halibut harvest quota by IPHC would be
necessary.

FMP 2.1- Cumulative Effects Analysis

A summary of the cumulative effects analysis associated with FMP 2.1 is shown in Table 4.5-62. For further
information on persistent past effects included in this analysis see Section 3.5.2.1 of this Programmatic SEIS.

Mortality

¢ Internal Effects. The potential effect of fishing mortality on BSAI and GOA Pacific halibut is
insignificant under FMP 2.1 because current management of halibut by IPHC accounts for all
removals of halibut including bycatch in other fisheries when setting quotas for the directed fishery.
Thus, if changes to the baseline condition of the stock occur, quotas set by the IPHC for the directed
fishery will be adjusted accordingly.
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e Persistent Past Effects. No persistent past effects of mortality on Pacific halibut have been
identified. It is inferred that halibut bycatch in the past fisheries was accounted for under the IPHC
management process that is still in effect today.

¢ Reasonably Foreseeable Future External Effects. The directed longline fishery for Pacific halibut
remains in effect but is closely managed by IPHC. Although state-managed fisheries may
incidentally catch halibut, IPHC provides for all removals, including bycatch in other fisheries, when
setting quotas for the directed longline fishery. Thus, changes in halibut bycatch (increase or
decrease) are reflected in changes to quotas set for the directed fishery. The directed longline fishery
and other state-managed fisheries are not considered contributing factors to changes in halibut
mortality. Long-term climate change and regime shifts are not considered contributing factors as they
are not expected to result in direct mortality.

¢ Cumulative Effect. The combined effects of mortality on Pacific halibut resulting from internal
catch and reasonably foreseeable future external events (both human controlled and natural) are

considered insignificant for FMP 2.1.

Change in Reproductive Success

¢ Internal Effects. The potential effect of changes in reproductive success on BSAI and GOA Pacific
halibut is insignificant under FMP 2.1. Halibut spawn in deep waters of the continental slope in
midwinter where they are not significantly affected by any fishery. No significant change from the
baseline condition is expected as a result of FMP 2.1.

e Persistent Past Effects. No persistent past effects of changes in reproductive success on Pacific
halibut have been identified. Currently, halibut stocks are considered healthy and stable.

¢ Reasonably Foreseeable Future External Effects. Halibut spawn in deep waters of the continental
slope in midwinter where they are not significantly affected by any fishery. The directed longline
fishery and other state-managed fisheries are not considered contributing factors to changes in
reproductive success for halibut. Long-term climate change and regime shifts could have impacts to
the reproductive success of Pacific halibut depending on the direction of the shift. It has been shown
that warm trends favor recruitment while cool trends weaken recruitment in most fish species.
However, the effects of this type of large scale event on halibut cannot be determined at this time.

¢ Cumulative Effect. The combined effects of changes in reproductive success on Pacific halibut
resulting from internal catch and reasonably foreseeable future external events (both human
controlled and natural) are considered insignificant for FMP 2.1.

Change in Prey Availability

« Internal Effects. The potential effect of changes in prey availability on BSAI and GOA Pacific
halibut is insignificant under FMP 2.1. Halibut are opportunistic predators with a wide range of prey
species and no significant change to prey structure is expected as a result of FMP 2.1.
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¢ Persistent Past Effects. No persistent past effects impacting prey availability of halibut have been
identified.

¢ Reasonably Foreseeable Future External Effects. Increase in prey competition between Pacific
halibut and fisheries catch is not expected. Thus, the directed longline fishery and other state-
managed fisheries are not considered contributing factors to changes in prey availability for halibut.
Long-term climate change and regime shifts could have impacts on certain prey species of Pacific
halibut depending on the direction of the shift. It has been shown that warm trends favor recruitment
while cool trends weaken recruitment in most fish species. However, the effects of this type of large
scale event on the prey structure of halibut cannot be determined at this time.

¢ Cumulative Effect. The combined effects of changes in prey availability on Pacific halibut resulting
from internal catch and reasonably foreseeable future external events (both human controlled and
natural) are considered insignificant for FMP 2.1.

FMP 2.2 — Cumulative Effects Analysis

A summary of the cumulative effects analysis associated with FMP 2.2 is shown in Table 4.5-62. For further
information on persistent past effects included in this analysis (see Section 3.5.2.1).

Mortality

¢ Internal Effects. The potential effect of fishing mortality on BSAI and GOA Pacific halibut is
insignificant under FMP 2.2 because current management of halibut by IPHC accounts for all
removals of halibut including bycatch in other fisheries when setting quotas for the directed fishery.
Thus, if changes to the baseline condition of the stock occur, quotas set by the IPHC for the directed
fishery will be adjusted accordingly.

e Persistent Past Effects. No persistent past effects of mortality on Pacific halibut have been
identified. It is inferred that halibut bycatch in the past fisheries was accounted for under the IPHC
management process that is still in effect today.

¢ Reasonably Foreseeable Future External Effects. The directed longline fishery for Pacific halibut
remains in effect but is closely managed by IPHC. Although state-managed fisheries may
incidentally catch halibut, IPHC provides for all removals, including bycatch in other fisheries, when
setting quotas for the directed longline fishery. Thus, changes in halibut bycatch (increase or
decrease) are reflected in changes to quotas set for the directed fishery. The directed longline fishery
and other state-managed fisheries are not considered contributing factors to changes in halibut
mortality. Long-term climate change and regime shifts are not considered contributing factors asthey
are not expected to result in direct mortality.

¢ Cumulative Effect. The combined effects of mortality on Pacific halibut resulting from internal
catch and reasonably foreseeable future external events (both human controlled and natural) are
considered insignificant for FMP 2.2.
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Change in Reproductive Success

¢ Internal Effects. The potential effect of changes in reproductive success on BSAI and GOA Pacific
halibut is insignificant under FMP 2.2. Halibut spawn in deep waters of the continental slope in
midwinter where they are not significantly affected by any fishery. No significant change from the
baseline condition is expected as a result of FMP 2.2.

e Persistent Past Effects. No persistent past effects of changes in reproductive success on Pacific
halibut have been identified. Currently, halibut stocks are considered healthy and stable.

¢ Reasonably Foreseeable Future External Effects. Halibut spawn in deep waters of the continental
slope in midwinter where they are not significantly affected by any fishery. The directed longline
fishery and other state-managed fisheries are not considered contributing factors to changes in
reproductive success for halibut. Long-term climate change and regime shifts could have impacts to
the reproductive success of Pacific halibut depending on the direction of the shift. It has been shown
that warm trends favor recruitment while cool trends weaken recruitment in most fish species,
however, the effects of this type of large scale event on halibut cannot be determined at this time.

¢ Cumulative Effect. The combined effects of changes in reproductive success on Pacific halibut
resulting from internal catch and reasonably foreseeable future external events (both human

controlled and natural) are considered insignificant for FMP 2.2.

Change in Prey Availability

e Internal Effects. The potential effect of changes in prey availability on BSAI and GOA Pacific
halibut is insignificant under FMP 2.2. No significant change to prey structure is expected as a result
of FMP 2.2.

e Persistent Past Effects. No persistent past effects impacting prey availability of halibut have been
identified.

¢ Reasonably Foreseeable Future External Effects. Increase in prey competition between Pacific
halibut and fisheries catch is not expected. Thus, the directed longline fishery and other state-
managed fisheries are not considered contributing factors to changes in prey availability for halibut.
Long-term climate change and regime shifts could have impacts on certain prey species of Pacific
halibut depending on the direction of the shift. It has been shown that warm trends favor recruitment
while cool trends weaken recruitment in most fish species. However, the effects of this type of large
scale event on the prey structure of halibut cannot be determined at this time.

¢ Cumulative Effect. The combined effects of changes in prey availability on Pacific halibut resulting
from internal catch and reasonably foreseeable future external events (both human controlled and
natural) are considered insignificant for FMP 2.2.

SEPTEMBER 2003 CHAPTER 4 - DRAFT PROGRAMMATIC SEIS

4.6-236



4.6.2.2 Pacific Salmon or Steelhead Trout Alternative 2 Analysis

Pacific salmon are managed by the ADF&G, which also manages the salmon sport fisheries and permitted
subsistence harvesting, to ensure that escapement goals are met for the spawning population in order to
maintain sustained yields from the stock as a whole. Annual harvest levels are responsive to fluctuations in
run sizes. Section 4.5.2.2 provides a detailed summary of current harvest rates and stock status for salmon
in Alaska.

ESA listed Pacific Northwest chinook salmon and steelhead trout were not specifically considered in this
cumulative effects analysis as discussed in Section 4.5.2.2, which also presents a summary of assumptions

included in the impact analysis of the FMPs.

The cumulative effects analyses were based on two groupings of Alaska salmon in BSAI and GOA: chinook
salmon and other salmon.

FMP 2.1 and FMP 2.2 — Direct/Indirect Effects
Direct and indirect effects for chinook salmon and other salmon in BSAI and GOA include mortality along
with changes in spawning habitat, prey availability, genetic structure of population, and reproductive success.

A summary of these effects is shown in Tables 4.5-63 and 4.5-64.

BSAI — Chinook Salmon

Under FMP 2.1, chinook salmon bycatch in BSAI varies from approximately 89,000 in 2003 down to 51,000
in 2007. Assuming 58 to 70 percent of BSAI chinook salmon bycatch may be of western Alaska origin, the
bycatch of western Alaska chinook salmon stocks could range from 30,000 to 62,000 fish during the next six
years. This harvest represents approximately 10 to 20 percent of the average western Alaska commercial and
subsistence harvest of approximately 300,000 chinook salmon from 1998 through 2000. Under FMP 2.1,
chinook salmon bycatch would increase by 17,000 to 44,000 fish. These catch levels represent a significant
increase in bycatch (>25 percent increase) and may be detectable in natal streams. This increase may impact
subsistence harvests and escapement, especially in years of poor runs such as the year 2000. The bycatch
levels predicted under FMP 2.1 could have conditionally significant adverse impacts on the sustainability of
individual runs and on the stock as a whole. If combined with increased harvests in the GOA under FMP 2.1,
the increased chinook salmon catch would be 25,000 to 50,000 fish for a total catch of 46,000 to 84,000 fish.
Such catch levels would be detectable, likely impact subsistence and commercial harvest or escapement, and
have a conditionally significant adverse impact on the sustainability of individual runs or the stock as a
whole.

Under FMP 2.2, chinook salmon bycatch in the BSAI varies from approximately 38,000 in 2003 to 24,000
in 2006. Assuming 58 to 70 percent of BSAI chinook salmon bycatch may be of western Alaska origin, the
bycatch of western Alaska chinook salmon stocks could range from 14,000 to 27,000 fish during the next six
years. This harvest represents approximately 4.7 to 9.0 percent of the average western Alaska commercial
and subsistence harvest of approximately 300,000 chinook salmon from 1998 through 2000. This level of
bycatch represents an increase of 1,000 to 9,000 fish, which may be considered significant in some years (>25
percent). However, considering this increase across all chinook salmon runs in western Alaska, it is not
likely to be detectable in natal streams, nor would it impact subsistence or commercial fisheries and
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escapement. If combined with increased harvests in GOA, this increase in BSAI catch could adversely
impact population sustainability, especially in years of poor runs such as those seen in 2000.

BSAI — Other Salmon

Under FMP 2.1, bycatch of other salmon in BSAI varies from approximately 153,000 in 2003 down to alow
0f 82,000 in 2006. Assuming 96 percent of other salmon bycatch is chum salmon and 19 percent may be of
western Alaska origin, the bycatch of western Alaska chum salmon stocks could range from 16,000 to 29,000
fish during the next six years. This harvest represents approximately 1.5 to 2.6 percent of the average western
Alaska commercial and subsistence harvest of approximately 1,100,000 chum salmon from 1998 through
2000. Chum salmon bycatch would increase by 5,000 to 16,000 fish. Such bycatch levels represent a
significant increase in harvest (> 25 percent increase), but would likely not be detectable in natal streams and
would have little or no effect onsubsistence or commercial harvests and escapement. When considered across
all chum salmon stocks in western Alaska, this level of bycatch is not likely to significantly impact
sustainability of any particular run or the stock as a whole. However, if combined with increased harvests in
the GOA under FMP 2.1, chum salmon catches would increase by 11,000 to 24,000 fish. Such an increase
could adversely impact population sustainability, especially in years of poor runs such as those in 2000.

Under FMP 2.2, bycatch of other salmon in the BSAI varies from approximately 108,000 in 2003 to a low
of 68,000 in 2006. Assuming 96 percent of this other salmon bycatch may be chum salmon and 19 percent
may be of western Alaska origin, the bycatch of western Alaska chum salmon stocks could range from 13,000
to 21,000 fish during the next six years This harvest represents approximately 1.2 to 1.9 percent of the
average western Alaska commercial and subsistence harvest of approximately 1,100,000 chum salmon from
1998 through 2000. This represents a moderate (10 to 25 percent) to significant (> 25 percent) increase in
the bycatch of 2,000 to 9,000 western Alaska chum salmon. When spread across all chum salmon runs in
western Alaska, such increases are not detectable in natal streams, would not significantly impact commercial
or subsistence harvests or escapement. However, such an increase could have adverse impacts to population
sustainability, especially in years of poor runs such as those seen in 2000.

GOA — Chinook Salmon

Under FMP 2.1, chinook salmon bycatch in GOA varies from approximately 27,000 in 2003 to 38,000 in
2008. Assuming 58 percent of GOA chinook salmon bycatch may be of western Alaska origin, the bycatch
of western Alaska chinook salmon stocks could range from 16,000 to 22,000 fish during the next six years.
This harvest represents approximately 5.3 to 7.3 percent of the average western Alaska commercial and
subsistence harvest of approximately 300,000 chinook salmon from 1998 through 2000. Chinook salmon
bycatch would increase by 6,000 to 8,000 fish. Such catch levels represent a significant increase in bycatch
(>25 percent increase). When spread across all the Chinook salmon runs of western Alaska, this level of
bycatch is not expected to be detectable in natal streams, impact subsistence harvests and escapement, or
significantly impact the sustainability of the stock as a whole. However, if combined with increased bycatch
in the BSAI under FMP 2.1, the increased chinook salmon catch would be 25,000 to 50,000 fish for a total
catch of 46,000 to 84,000 fish. Such catch levels would be detectable, likely impact subsistence and
commercial harvest and escapement, and may have a conditionally significant negative impact on the
sustainability of individual runs or the stock as a whole.

Under FMP 2.2, chinook salmon bycatch in the GOA varies from approximately 11,000 in 2003 up to 23,000
in2008. Assuming 58 percent of GOA chinook salmon bycatch may be of western Alaska origin, the bycatch
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of western Alaska chinook salmon stocks could range from 6,000 to 13,000 fish during the next six years.
This harvest represents approximately 2 to 4 percent of the average western Alaska commercial and
subsistence harvest of approximately 300,000 chinook salmon from 1998 through 2000. Such levels of
bycatch are not expected to have a significant impact on the sustainability of the stock.

GOA — Other Salmon

Under FMP 2.1, bycatch of other salmon in the GOA varies from approximately 10,000 in 2003 to 13,000
in 2008. Assuming 56 percent of this other salmon bycatch is chum salmon, the bycatch could range from
6,000 to 7,000 fish during the next six years. The proportion of these fish from western Alaska is unknown.
Assuming that all of these fish were from western Alaska, this harvest represents approximately 0.5 to 0.6
percent of the average western Alaska commercial and subsistence harvest of approximately 900,000 chum
salmon from 1998 through 2000. In most cases, such bycatch levels represent a minor to moderate increase
in harvest (10 to 25 percent), although in some cases, there may be significant increases in harvest (>25
percent). When considered across all chum salmon runs in western Alaska, such an increase would not be
detectable in natal streams and would have no detectable effect on subsistence or commercial harvests and
escapement. However, this increase in catch could have a conditionally significant adverse impact to
population sustainability if combined with increased bycatch in BSAI during years of poor runs such as those
seen in 2000.

Under FMP 2.2, bycatch of other salmon in the GOA varies from approximately 4,000 in 2003 up to 9,000
in 2008. Assuming 56 percent of this other salmon bycatch is chum salmon, the bycatch could range from
2,000 to 5,000 fish during the next six years The proportion of these fish from western Alaska is unknown.
Assuming that all of these fish originate in western Alaska, this harvest represents approximately 0.2 to 0.5
percent of the average western Alaska commercial and subsistence harvest of approximately 1,100,000 chum
salmon from 1998 through 2000. When spread across all chum salmon runs in western Alaska, these bycatch
levels are not detectable in natal streams, would have no detectable impact on subsistence or commercial
catches and escapement, and are not expected to significantly impact sustainability of the stock.

FMP 2.1- Cumulative Effects Analysis

A summary of the cumulative effects analysis associated with FMP 2.1 is shown in Tables 4.6-10 and 4.6-11.
For further information on persistent past effects included in this analysis (see Section 3.5.2.2 of this
Programmatic SEIS).

Mortality

¢ Internal Effects. The potential effect of fishing mortality on BSAI and GOA chinook and other
salmon is considered conditionally significant adverse based on the predicted increases in catch
under FMP 2.1. Currently, stock status of salmon runs in western Alaska is depressed and it is likely
that this level of bycatch, when considered across all salmon runs in western Alaska, would impact
the sustainability of the stock.

e Persistent Past Effects. Past foreign fisheries in Japan and Russia are associated with direct catch
and bycatch of salmon in BSAI and GOA. U.S. bilateral agreements with these countries attempted
to reduce gear conflicts between State of Alaska salmon fisheries and foreign fisheries while
allocating salmon resources to the state fisheries. These bilateral agreements were considered
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marginal management measures for protection of salmon stocks. Before 1959, salmon fisheries in
Alaska were managed Federally. The state took over salmon management after statehood in 1959.
However, the domestic fleet continued to grow during the years to follow and by the 1970s, the state
initiated a limited entry system upon the realization that salmon stocks were being overfished.
Persistent past effects of mortality on Alaskan salmon stocks exist and are associated with past
foreign, JV, and domestic groundfish fisheries.

¢ Reasonably Foreseeable Future External Effects. External effects on Alaskan salmon populations
differ between BSAI and GOA and so will be discussed independently for each region.

In BSAI state commercial and subsistence fisheries exert effects on mortality of chinook and other
salmon populations. The magnitude of this effect cannot be determined. However, current stock
status of salmon runs in western Alaska are depressed. In considering this stock condition, impacts
of catch and bycatch by state fisheries could hinder recovery of depressed stocks and are considered
a potential adverse contribution to the population as a whole. Land management practices heavily
influence the condition of watersheds used by spawning salmon but are not considered contributing
factors in direct mortality of salmon. In addition, long-term climate change and regime shift are not
expected to result in direct mortality of salmon.

In GOA, state commercial and subsistence fisheries exert effects on mortality of chinook and other
salmon populations. The magnitude of this effect cannot be determined, however, current stock status
of salmon runs in western Alaska are depressed. In considering this stock condition and increased
catch predictions under FMP 2.1, impacts of catch and bycatch by these fisheries could hinder
recovery of depressed stocks and are considered a potential adverse contribution to the population
as a whole. State sport fisheries are not viewed as having significant impacts to salmon stocks in the
GOA and are not considered contributing factors to mortality of salmon populations as a whole. As
mentioned in BSAI above, land management practices are an important factor influencing spawning
habitat of salmon but are not considered contributing factors in direct mortality of salmon in GOA.
State hatchery enhancement programs were initiated in GOA and have a potential beneficial
contribution to effects of mortality on salmon stocks. Long-term climate change and regime shifts
are not expected to result in direct mortality of salmon.

¢ Cumulative Effect. Given the poor stock status of salmon runs in western Alaska, the combined
effects of mortality on BSAI and GOA chinook and other salmon resulting from internal catch and
reasonably foreseeable future external events (both human controlled and natural) are considered
conditionally significant adverse for FMP 2.1. Combined bycatch potential of BSAland GOA under
this FMP could impede on successful recovery of depressed stocks in BSAI and impact sustainability
of the stock as a whole.

Change in Spawning Habitat

¢ Internal Effects. Since salmon spawn in freshwater and Federal groundfish fisheries occur in the
marine environment, no direct interaction between the two is expected. The potential effect of
changes in spawning habitat on BSAland GOA chinook and other salmon is considered insignificant
under FMP 2.1.
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¢ Persistent Past Effects. Since salmon spawn in freshwater and Federal groundfish fisheries occur
in the marine environment, no direct interaction between the two is expected. However, salmon
spawning habitat is heavily influenced by land management practices occurring within the watershed.
It is inferred that past land management practices were not as effective or extensive as most current
practices. Thus, persistent adverse past effects of resource development on salmon spawning habitat
associated with BSAI and GOA salmon stocks exist.

¢ Reasonably Foreseeable Future External Effects. In both the GOA and BSAI, state commercial
fisheries occur in the marine environment and do not have direct interaction with the freshwater
spawning habitat of chinook and other salmon. The potential interactions and effects between salmon
spawning habitat, state subsistence, and, in the GOA, sport fisheries are unknown for BSAI salmon.
Degradation of watersheds used by spawning salmon could significantly impact sustainability and
recovery of salmon stocks. Thus, land management practices are considered a potential adverse
contribution to changes in spawning habitat for salmon in this region. Long-term climate change and
regime shifts are not expected to significantly change physical habitat of chinook and other salmon
in the BSAl and GOA. State hatchery enhancement programs occur in GOA but do not include work
on natural spawning habitat of salmon.

¢ Cumulative Effect. The combined effects of changes in spawning habitat on BSAI and GOA
chinook and other salmon resulting from internal catch and reasonably foreseeable future external

events (both human controlled and natural) are unknown under FMP 2.1.

Change in Prey Availability

¢ Internal Effects. The potential effects of FMP 2.1 on prey availability for BSAIland GOA chinook
and other salmon are unknown. A relationship between fisheries bycatch of prey and salmon prey
availability has not been defined.

e Persistent Past Effects. It has not been determined if past effects are currently impacting prey
availability for BSAI and GOA chinook and other salmon.

¢ Reasonably Foreseeable Future External Effects. In the BSAI and GOA, a relationship between
state commercial, subsistence, and (in the GOA) sport fisheries bycatch of prey and salmon prey
availability has not been defined and potential effects are unknown. Land management practices are
not considered contributing factors in prey availability of salmon as it is not likely that they would
impact the marine environment in which salmon forage. State hatchery enhancement programs occur
in GOA but do not include prey species of salmon. Long-term climate change and regime shifts could
have impacts on certain prey species of Pacific salmon in GOA and BSAlIdepending on the direction
of the shift. It has been shown that warm trends favor recruitment while cool trends weaken
recruitment in most fish species. However, the effects of this type of large scale event on the prey
structure of salmon cannot be determined at this time.

¢ Cumulative Effect. The combined effects of potential changes in prey availability for BSAI and
GOA Chinook and other salmon resulting from internal catch and reasonably foreseeable future
external events (both human controlled and natural) are unknown under FMP 2.1.
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Change in Genetic Structure of Population

¢ Internal Effects. The potential effects of FMP 2.1 on genetic structure of salmon populations in
BSAI and GOA are unknown.

¢ Persistent Past Effects. It has not been determined if past effects may be impacting the genetic
structure of the BSAI and GOA chinook and other salmon populations.

¢ Reasonably Foreseeable Future External Effects. In the BSAI and GOA, salmon bycatch
composition has not been determined so potential effects of state commercial, subsistence, and (in
the GOA) sport fisheries on genetic structure of salmon populations are unknown. Land management
practices and long-term climate changes and regime shifts are not considered contributing factors to
changes in GOA salmon populations. In the GOA, state hatchery enhancement programs focus on
building certain salmon stocks, but because actual stock composition for all species of salmon is
unknown, the potential effects of this program on genetic structure of salmon populations in GOA
are not known.

¢ Cumulative Effect. Due to the uncertainty of current stock composition for chinook and other
salmon in BSAI and GOA, the combined effects of changes in genetic structure on salmon
populations in Alaska resulting from internal catch and reasonably foreseeable future external events
(both human controlled and natural) are unknown under FMP 2.1.

Change in Reproductive Success

¢ Internal Effects. The potential effects of FMP 2.1 on reproductive success for BSAI chinook and
other salmon are considered conditionally significant adverse since stock status in this region is
currently depressed and catch prediction under this FMP would increase significantly. For GOA
stocks, the effects of FMP 2.1 are unknown.

¢ Persistent Past Effects. Given the poor stock status of salmon runs in western Alaska it may be
inferred that reproductive success has been impacted in certain populations of BSAI region.
Successful reproduction of salmon depends on spawning adults’ ability to reach destined spawning
habitat. Persistent past effects of mortality on salmon stocks exist and it is likely that reproductive
success of these stocks has suffered as a result. Stocks in GOA are currently considered stable so it
is inferred that any past effects on the population have been mitigated over time.

¢ Reasonably Foreseeable Future External Effects. External effects on Alaskansalmon populations
differ between BSAI and GOA and so will be discussed independently for each region.

In BSALI, state commercial and subsistence fisheries catch of chinook and other salmon populations
could cause potential adverse impacts to reproductive success of these already depressed stocks.
Successful reproduction of salmon relies on spawning adults’ ability to reach destined spawning
habitat. The direct take of these fish would prevent their return to spawning grounds. In considering
this depressed stock condition, impacts of increased catch and bycatch by state fisheries could hinder
recovery of depressed stocks and are considered a potential adverse contribution to the population
as a whole. Degradation of watersheds used by spawning salmon, and caused by poor land
management practices, could significantly impact the reproductive success of BSAI salmon stocks.
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Thus, these practices are considered potential adverse contributions to possible changes in
reproductive success of this population.

Salmon stocks in GOA are considered stable so potential effects of state commercial, subsistence,
and sport fisheries on reproductive success of this stock are considered insignificant for this
population. For reasons stated above, land management practices are considered as potential adverse
contributions to the reproductive success of GOA salmon stocks. Hatchery enhancement programs
in GOA may help to restore depressed stocks and maintain stable stocks in Alaska and are considered
potentially beneficial to the reproductive success of salmon.

Long-term climate change and regime shifts could have impacts on the reproductive success of
Pacific salmon in BSAI and GOA depending on the direction of the shift. It has been shown that
warm trends favor recruitment while cool trends weaken recruitment in most fish species. However,
the effects of this type of large scale event on reproductive success of BSAland GOA salmon cannot
be determined at this time.

¢ Cumulative Effect. Successful reproduction of salmon relies on spawning adults’ ability to reach
destined spawning habitat. Given the poor stock status of salmon runs in western Alaska and
combined bycatch potential of BSAI and GOA, the sustainability of BSAI chinook and other salmon
stocks could be impacted. Thus, increased catch predicted under FMP 2.1 may remove spawning
adults destined for spawning grounds and potential combined effects from internal and external
events is considered conditionally significant adverse to the reproductive success of BSAI salmon.
Although current stock status of GOA chinook and other salmon is stable, combined effects of
changes in reproductive success in Alaskan salmon populations resulting from internal catch and
reasonably foreseeable future external events (both human controlled and natural) cannot be
determined for GOA stocks under FMP 2.1.

FMP 2.2 — Cumulative Effects Analysis

A summary of the cumulative effects analysis associated with FMP 2.2 is shown in Tables 4.6-10 and 4.6-12.
For further information on persistent past effects included in this analysis (see Section 3.5.2.2 of this
Programmatic SEIS).

Mortality

¢ Internal Effects. The potential effect of fishing mortality on BSAI chinook and other salmon is
considered conditionally significant adverse based on the predicted increases in catch under FMP
2.2. Currently, stock status of salmon runs in western Alaska is depressed and it is likely that this
level of bycatch, when considered across all salmon runs in western Alaska, would impact the
sustainability of the stock. Potential effects of FMP 2.2 on GOA salmon stocks are considered
insignificant.

¢ Persistent Past Effects. Past foreign fisheries in Japan and Russia are associated with direct catch
and bycatch of salmon in BSAI and GOA. U.S. bilateral agreements with these countries attempted
to reduce gear conflicts between State of Alaska salmon fisheries and foreign fisheries while
allocating salmon resources to the state fisheries. These bilateral agreements were considered
marginal management measures for protection of salmon stocks. Before 1959, salmon fisheries in
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Alaska were managed Federally. The state took over salmon management after statehood in 1959.
However, the domestic fleet continued to grow during the years to follow and by the 1970s, the state
initiated a limited entry system upon the realization that salmon stocks were being overfished.
Persistent past effects of mortality on Alaskan salmon stocks exist and are associated with past
foreign, JV, and domestic groundfish fisheries.

¢ Reasonably Foreseeable Future External Effects. External effects on Alaskan salmon populations
differ between BSAI and GOA and so will be discussed independently for each region.

In BSALI, state commercial and subsistence fisheries exert effects on mortality of chinook and other
salmon populations. The magnitude of this effect cannot be determined, however, current stock status
of salmon runs in western Alaska are depressed. In considering this stock condition, impacts of catch
and bycatch by state fisheries could hinder recovery of depressed stocks and are considered a
potential adverse contribution to the population as a whole. Land management practices heavily
influence the condition of watersheds used by spawning salmon but are not considered contributing
factors in direct mortality of salmon. In addition, long-term climate change and regime shift are not
expected to result in direct mortality of salmon.

In GOA, state commercial and subsistence fisheries exert effects on mortality of chinook and other
salmon populations. However, the predicted catch rates under FMP 2.2 do not show potential for
impacts on stock sustainability and are considered insignificant. As mentioned in BSAI above, land
management practices are an important factor influencing spawning habitat of salmon but are not
considered contributing factors in direct mortality of salmon in GOA. State hatchery enhancement
programs were initiated in GOA and have a potential beneficial contribution to effects of mortality
on salmon stocks. Long-term climate change and regime shifts are not expected to result in direct
mortality of salmon.

¢ Cumulative Effect. Given the poor stock status of salmon runs in western Alaska, the combined
effects of mortality on BSAI chinook and other salmon resulting from internal catch and reasonably
foreseeable future external events (both human controlled and natural) are considered conditionally
significant adverse for FMP 2.2. Combined bycatch potential of BSAI and GOA under this FMP
could impede on successful recovery of depressed stocks in BSAI and impact sustainability of the
stock as a whole. Current stock status of salmon in GOA is considered stable and combined effects
of mortality on chinook and other salmon in this region resulting from internal catch and reasonably
foreseeable future external events (both human controlled and natural) are considered insignificant.

Change in Spawning Habitat

¢ Internal Effects. Since salmon spawn in freshwater and Federal groundfish fisheries occur in the
marine environment, no direct interaction between the two is expected. The potential effect of
changes in spawning habitaton BSAl and GOA chinook and other salmon is considered insignificant
under FMP 2.2.

e Persistent Past Effects. Since salmon spawn in freshwater and Federal groundfish fisheries occur
in the marine environment, no direct interaction between the two is expected. However, salmon
spawning habitatis heavily influenced by land management practices occurring within the watershed.
It is inferred that past land management practices were not as effective or extensive as most current
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practices. Thus, persistent adverse past effects of resource development on salmon spawning habitat
associated with BSAI and GOA salmon stocks exist.

¢ Reasonably Foreseeable Future External Effects. In the BSAI and GOA, state commercial
fisheries occur in the marine environment and do not have direct interaction with the freshwater
spawning habitat of chinook and other salmon. The potential interactions and effects between salmon
spawning habitat and state subsistence and (in the GOA) sport fisheries are unknown for GOA
salmon. Degradation of watersheds used by spawning salmon could significantly impact
sustainability and recovery of salmon stocks. Thus, land management practices are considered a
potential adverse contribution to changes in spawning habitat for salmon in this region. State
Hatchery enhancement programs thatoccur in GOA do not include work on natural spawning habitat
of salmon Long-term climate change and regime shifts are not expected to significantly change
physical habitat in either the BSAI or GOA for chinook and other salmon.

¢ Cumulative Effect. The combined effects of changes in spawning habitat on BSAI and GOA
chinook and other salmon resulting from internal catch and reasonably foreseeable future external

events (both human controlled and natural) are unknown under FMP 2.2.

Change in Prey Availability

¢ Internal Effects. The potential effects of FMP 2.2 on prey availability for BSAland GOA chinook
and other salmon are unknown. A relationship between fisheries bycatch of prey and salmon prey
availability has not been defined.

e Persistent Past Effects. It has not been determined if past effects are currently impacting prey
availability for BSAI and GOA Chinook and other salmon.

¢ Reasonably Foreseeable Future External Effects. In the BSAI and GOA, a relationship between
state commercial, subsistence, and (in the GOA) sport fisheries bycatch of prey and salmon prey
availability has not been defined and potential effects are unknown. Land management practices are
not considered contributing factors in prey availability of salmon as it is not likely that they would
impact the marine environment in which salmon forage. State hatchery enhancement programs that
occur in GOA do not include prey species of salmon. Long-term climate change and regime shifts
could have impacts on certain prey species of Pacific salmon in both the BSAI and GOA depending
on the direction of the shift. It has been shown that warm trends favor recruitment while cool trends
weaken recruitment in most fish species. However, the effects of this type of large scale event on the
prey structure of salmon cannot be determined at this time.

¢ Cumulative Effect. The combined effects of potential changes in prey availability for BSAI and
GOA chinook and other salmon resulting from internal catch and reasonably foreseeable future

external events (both human controlled and natural) are unknown under FMP 2.2.

Change in Genetic Structure of Population

¢ Internal Effects. The potential effects of FMP 2.2 on genetic structure of salmon populations in
BSAI and GOA are unknown.
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¢ Persistent Past Effects. It has not been determined if past effects may be impacting the genetic
structure of the BSAI and GOA chinook and other salmon populations.

¢ Reasonably Foreseeable Future External Effects. In the BSAI and GOA, salmon bycatch
composition has not been determined so potential effects of state commercial, subsistence, and sport
fisheries on genetic structure of salmon populations are unknown. Land management practices and
long-term climate changes and regime shifts are not considered contributing factors to changes in
GOA salmon populations. State hatchery enhancement programs focus on building certain salmon
stocks, but because actual stock composition for all species of salmon is unknown, the potential
effects of this program on genetic structure of salmon populations in GOA are not known.

¢ Cumulative Effect. Due to the uncertainty of current stock composition for chinook and other
salmon in BSAI and GOA, the combined effects of changes in genetic structure on salmon
populations in Alaska resulting from internal catch and reasonably foreseeable future external events
(both human controlled and natural) are unknown under FMP 2.2.

Change in Reproductive Success

¢ Internal Effects. The potential effects of FMP 2.2 on reproductive success for BSAI chinook and
other salmon are considered conditionally significant adverse since stock status in this region is
currently depressed and catch prediction under this FMP would increase significantly. For GOA
stocks, the effects of FMP 2.2 are unknown.

e Persistent Past Effects. Given the poor stock status of salmon runs in western Alaska it may be
inferred that reproductive success has been impacted in certain populations of BSAI region.
Successful reproduction of salmon depends on spawning adults’ ability to reach destined spawning
habitat. Persistent past effects of mortality on salmon stocks exist and it is likely that reproductive
success of these stocks has suffered as a result. Stocks in GOA are currently considered stable so it
is inferred that any past effects on the population have been mitigated over time.

¢ Reasonably Foreseeable Future External Effects. External effects on Alaskan salmon populations
differ between BSAI and GOA and so will be discussed independently for each region.
In BSAI, state commercial and subsistence fisheries catch of chinook and other salmon populations
could cause potential adverse impacts to reproductive success of these already depressed stocks.
Successful reproduction of salmon relies on spawning adults’ ability to reach destined spawning
habitat. The direct take of these fish would prevent their return to spawning grounds. In considering
this depressed stock condition, impacts of increased catch and bycatch by state fisheries could hinder
recovery of depressed stocks and are considered a potential adverse contribution to the population
as a whole. Degradation of watersheds used by spawning salmon, and caused by poor land
management practices, could significantly impact the reproductive success of BSAI salmon stocks.
Thus, these practices are considered potential adverse contributions to possible changes in
reproductive success of this population.

Salmon stocks in GOA are considered stable so potential effects of state commercial, subsistence,
and sport fisheries on reproductive success of this stock are considered insignificant for this
population. For reasons stated above, land management practices are considered as potential adverse
contributions to the reproductive success of GOA salmon stocks. Hatchery enhancement programs
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in GOA may help torestore depressed stocks and maintain stable stocks in Alaska and are considered
potentially beneficial to the reproductive success of salmon.

Long-term climate change and regime shifts could have impacts on the reproductive success of
Pacific salmon in BSAI and GOA depending on the direction of the shift. It has been shown that
warm trends favor recruitment while cool trends weaken recruitment in most fish species. However,
the effects of this type of large scale event on reproductive success of BSAland GOA salmon cannot
be determined at this time.

¢ Cumulative Effect. Successful reproduction of salmon relies on spawning adults’ ability to reach
destined spawning habitat. Given the poor stock status of salmon runs in western Alaska and
combined bycatch potential of BSAIand GOA, the sustainability of BSAI chinook and other salmon
stocks could be impacted. Thus, increased catch predicted under FMP 2.2 may remove spawning
adults destined for spawning grounds and potential combined effects from internal and external
events is considered conditionally significant adverse to the reproductive success of BSAI salmon.
Although current stock status of GOA Chinook and other salmon is stable, combined effects of
changes in reproductive success in Alaskan salmon populations resulting from internal catch and
reasonably foreseeable future external events (both human controlled and natural) cannot be
determined for GOA stocks under FMP 2.2.

4.6.2.3 Pacific Herring Alternative 2 Analysis

Pacific herring are managed by the ADF&G. Harvest policy and allocations among gear (user) groups is
established by the Alaska Board of Fisheries. Annual harvest quotas are set by ADF&G under an exploitation
rate harvest policy; herring exploitation rates are capped at a maximum level of 20 percent statewide. All
directed herring fisheries occur in state waters and are managed by regulatory stocks.

A detailed discussion of the modeling approach used in this analysis is included in Section 4.5.2.3. Given
the low herring bycatch levels that are predicted across all FMPs, bycatch removals would not be expected
to have significantly different impacts on herring abundance estimates between FMPs.

FMP 2.1 and FMP 2.2 — Direct/Indirect Effects

Direct and indirect effects for Pacific herring include mortality along with changes in reproductive success,
prey availability, and habitat. These effects, which are associated with changes in catch, are considered
insignificant because annual quota setting processes implemented by ADF&G are responsive to fluctuations
in herring biomass. A summary of these tables is shown in Table 4.5-67.

FMP 2.1 and FMP 2.2 — Cumulative Effects Analysis

A summary of the cumulative effects analysis associated with FMP 2 is shown in Table 4.5-68. For further
information on persistent past effects included in this analysis see Section 3.5.2.3 of this Programmatic SEIS.

Mortality

¢ Internal Effects. The potential effect of fishing mortality on BSAland GOA herringis insignificant
under FMP 2.1 and FMP 2.2 because current management of herring by ADF&G is responsive to
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fluctuations in herring biomass. The herring savings areas reduce herring bycatch potential by
triggering closures in years when herring are abundant within fishing grounds.

e Persistent Past Effects. Domestic herring fisheries became prominent in the early 1900s with peak
catches occurring in the 1920s and 1930s. Foreign herring harvests became prominent in the BSAI
in the late 1950s, with highs in the late 1960s and early 1970s. Overexploitation of herring likely
resulted during these years of high catch. By 1980, foreign harvest of herring had been eliminated,
however, years of unregulated catch of herring may have impacted herring populations long-term.
In addition, past Federal groundfish fisheries bycatch combined with the directed state fisheries have
exceeded the state’s herring harvest policy in the past and may still exert lingering effects on current
herring populations in the BSAI and GOA.

¢ Reasonably Foreseeable Future External Effects. Directed state herring fisheries still occur but
are closely managed by the State (ADF&G). Fishing quotas are based on variable exploitation rates
that account for declines in stock and are capped at a maximum rate of 20 percent. State subsistence
catch does not constitute a significant amount of catch compared to the directed fishery and is
accounted for in ADF&G herring management plans. These fisheries are not considered contributing
factors to changes in herring mortality. Future acute and chronic marine pollution could occur and
is considered potentially adverse to herring mortality, especially for those populations that are still
recovering from EVOS in the GOA. Long-term climate change and regime shifts are not considered
contributing factors as they are not expected to result in direct mortality.

¢ Cumulative Effect. ADF&G Pacific herring management plans are responsive to changes in herring
biomass and fishing quotas are based on variable exploitation rates that account for declines in stock
and are capped at amaximumrate of 20 percent. Thus, although some persistent past effects may still
be present on certain herring populations in the BSAI and GOA, the combined effects of mortality
on Pacific herring resulting from internal catch and reasonably foreseeable future external events
(both human controlled and natural) are considered insignificant for FMP 2.1 and FMP 2.2.

Change in Reproductive Success

¢ Internal Effects. The potential effect of Federal groundfish fisheries on reproductive success of
BSAI and GOA herring is insignificant under FMP 2.1 and FMP 2.2, because current management
of herring by ADF&G is responsive to fluctuations in herring biomass. Thus, if a change in
reproductive success occurs, it would most likely be reflected in corresponding changes to biomass,
which are incorporated into ADF&G management plans of Pacific herring.

¢ Persistent Past Effects. As discussed in the analysis of cumulative effects on Pacific herring
mortality, past Federal groundfish fisheries bycatch combined with the directed state fisheries have
exceeded the state’s herring harvest policy in the past and may still exert lingering effects on current
herring populations in the BSAIand GOA. Herring spawning habitat in the GOA (specifically PWS)
was contaminated with oil resulting from the EVOS in 1989. It has been found that this type of
contamination exposure to adult and larval herring can result in many adverse effects such as:
increased rates of egg mortality, larval deformities, and immune system deficiencies. It is presumed
that the effects of EVOS still exist and subsets of herring populations in the GOA are still recovering.
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¢ Reasonably Foreseeable Future External Effects. Directed state herring fisheries still occur but
are closely managed by the State (ADF&G). Fishing quotas are based on variable exploitation rates
that account for declines in stock. State subsistence fisheries catch are also accounted for in ADF&G
herring management plans. Thus, these fisheries are not considered contributing factors to changes
in herring reproductive success. Future acute and chronic marine pollution could occur and is
considered potentially adverse to herring reproductive success, especially for those populations that
are still recovering from EVOS in the GOA. Long-term climate change and regime shifts could have
impacts to the reproductive success of Pacific herring depending on the direction of the shift. It has
been shown that warm trends favor recruitment while cool trends weaken recruitment in most fish
species, however, the effects of this type of large scale event on herring cannot be determined at this
time.

¢ Cumulative Effect. ADF&G Pacific herring management plans are responsive to changes in herring
biomass and fishing quotas are based on variable exploitation rates that account for declines in stock.
Although certain herring populations in the GOA have been impacted by EVOS, the stock as a whole
is considered recovering. Thus, some persistent past effects may still be present on certain herring
populations in the BSAl and GOA, but the combined effects on Pacific herring reproductive success
resulting from internal catch and reasonably foreseeable future external events (both human
controlled and natural) are considered insignificant for FMP 2.1 and FMP 2.2.

Change in Prey Availability

¢ Internal Effects. The potential effect of Federal groundfish fisheries on prey availability for BSAI
and GOA herring is insignificant under FMP 2.1 and FMP 2.2, because current management by
ADF&G is responsive to fluctuations in herring biomass regardless of the cause associated with the
change. Thus, if a change in prey availability did occur, it would most likely be reflected in
corresponding changes to biomass, which are accounted for in ADF&G management plans of Pacific
herring.

¢ Persistent Past Effects. No persistent past effects impacting prey availability of herring have been
identified.

¢ Reasonably Foreseeable Future External Effects. Pacific herring prey primarily on zooplankton
which not affected by state directed herring fisheries or state subsistence fisheries. Thus, these
fisheries are not considered contributing factors to changes in prey availability for herring. Future
acute and chronic marine pollution could occur but effects on prey, such as zooplankton, are
unknown. Long-term climate change and regime shifts could have impacts to many species that
contribute to the prey structure of Pacific herring. The nature of these impacts depends on the
direction of the climatic shift. It has been shown that warm trends favor recruitment while cool trends
weaken recruitment in most fish species, however, the effects of this type of large scale event on
herring cannot be determined at this time.

¢ Cumulative Effect. Potential effects of future natural events, such as marine pollution and climatic
shifts, on prey availability for Pacific herring are unknown for FMP 2.1 and FMP 2.2.
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Change in Habitat

¢ Internal Effects. The potential effect of Federal groundfish fisheries on habitat of BSAI and GOA
herring is insignificant under FMP 2.1 and FMP 2.2, because current management of herring by
ADF&G is responsive to fluctuations in herring biomass. Thus, if a change in important habitat
occurs, it would most likely be reflected in corresponding changes to biomass, which are accounted
for in ADF&G management plans of Pacific herring. The herring savings areas reduce herring
bycatch potential and protect important habitat by triggering closures in years when herring are
abundant within fishing grounds.

¢ Persistent Past Effects. Herring spawning habitat in the GOA (specifically PWS) was contaminated
with oil resulting from the EVOS in 1989. The long-term effects of this event to herring habitat are
unknown. It is presumed that the effects of EVOS still exist and subsets of herring populations in the
GOA are still recovering.

¢ Reasonably Foreseeable Future External Effects. No evidence of fishery impact on habitat of
herring exists. Thus, fisheries are not considered contributing factors to changes in herring habitat
at this time. Future acute and chronic marine pollution could occur and is considered potentially
adverse to some herring habitat, especially those that are still recovering from EVOS in the GOA.
Long-term climate change and regime shifts are not expected to significantly change physical habitat
of Pacific herring.

¢ Cumulative Effect. Potential impacts of future natural events, such as marine pollution and climatic
shifts, in addition to lingering contamination from EVOS on certain habitat of herring in the GOA
exist but effects are not known for FMP 2.1 and FMP 2.2.

4.6.2.4 Crab Alternative 2 Analysis

Alaska king, bairdi Tanner crab, and opilio Tanner crab (also called snow crab) fisheries are managed by the
State of Alaska, with Federal oversight and following guidelines established in the BSAI king and Tanner
crab FMP (NPFMC 1989). Section 4.5.2.4 contains further information on current stock status and
management of crab in Alaska.

For the cumulative effects analysis, crab stocks in BSAI and GOA will be placed in the following groups:
Bairdi Tanner, Opilio Tanner (only BSAI), Red king, Blue king, and Golden king.

Direct/Indirect Effects FMP 2.1 and FMP 2.2

Direct and indirect effects for all species of crab in BSAI and GOA include mortality along with changes in
biomass, reproductive success, prey availability, and habitat. These effects may be attributed to fishing
activities (both directed and undirected), but may also be linked to natural events such as long-term climatic
change and decadal regime shifts. Summaries of these effects are shown in Tables 4.5-69 through 4.5-76.
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Cumulative Effects Analysis FMP 2.1

Summaries of the cumulative effects analyses associated with FMP 2.1 are shown in Tables 4.6-13 through
4.6-20. For further information on persistent past effects included in this analysis see Section 3.5.2.4 of this
Programmatic SEIS.

Mortality

Bairdi Tanner, Opilio Tanner, Red King, and Blue King Crab in BSAI

¢ Internal Effects. Under FMP 2.1, predicted catch of these crab species increases significantly from
the current baseline condition although catch trends do fluctuate throughout the five-year period.
Although current bycatch limits and quota-setting processes are responsive to fluctuations in stock
and account for crab bycatch in other state and Federal fisheries, these stocks are currently
considered depressed and in some instances, overfished. Increases in crab catch bycatch by Federal
fisheries, in addition to removal of protection areas, trawl closures, and PSC limits proposed under
this FMP, could significantly impact sustainability and recovery of these already depressed stocks.
Thus, FMP 2.1 is rated as significantly adverse to bairdi Tanner, opilio Tanner, red king, and blue
king crab stocks in BSAI considering that no signs of recovery have been evident for these stocks to
date.

¢ Persistent Past Effects. Directcatch and bycatch of crab are associated with past foreign fisheries.
Crab bycatch is common in yellowfin sole and Pacific ocean perch fisheries. During the 1960s,
foreign fleets in BSAI experienced record catch of yellowfin sole and Pacific ocean perch. It is
inferred that bycatch of crab during this time increased proportionally with the direct catch of these
fisheries. The U.S. initiated bilateral agreements with Japan and Russia in the mid-1960s in order
toreduce gear conflicts and allocate crab resources between State crab fisheries and foreign fisheries.
These bilateral agreements are thought to have been marginal management measures providing no
benefitor protection to crab stocks overall. Thus, adverse past effects of mortality on BSAI and GOA
crab stocks from directed crab catch and bycatch could still exist.

¢ Reasonably Foreseeable Future External Effects. State crab fisheries, scallop fisheries, and
subsistence fisheries continue to occur and are managed by ADF&G in cooperation with NOAA
Fisheries. These fisheries are considered to have a potential adverse effect on bairdi Tanner, opilio
Tanner, red king, and blue king crab stocks in BSAI since no signs of recovery have been shown.
Formal stock rebuilding plans are in place for BSAI bairdi and opilio Tanner crab stocks. St.
Matthew Island blue king crab stock also has a rebuilding plan in effect. Inthe Pribilof Islands, a blue
king crab rebuilding plan is currently being developed but is not in effect at this time. These
rebuilding plans may have beneficial effects on recovery of these stocks as a whole over time. BSAI
red king crab stocks do not have rebuilding plans in effect but the population is currently considered
depressed. Long-term climate change and regime shifts are not expected to result in direct mortality
of crab stocks and are not considered contributing factors to potential changes in mortality.

¢ Cumulative Effect. ADF&G crab management plans are responsive to changes in stock status and
quota-setting processes account for crab bycatch in other state and Federal fisheries. However,
persistent past effects on crab populations in the BSAI still exist and stocks are considered
depressed, and in some instances overfished, with no signs of recovery to date. Thus, these combined
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effects of mortality, resulting from past events, internal catch, and reasonably foreseeable future
external events, are considered significantly adverse to bairdi Tanner, opilio Tanner, red king, and
blue king crab populations in BSAI under FMP 2.1.

Golden King Crab in BSAI and GOA

¢ Internal Effects. Under FMP 2.1, predicted catch of golden king crab in BSAI and GOA were
combined with predictions for blue king crab. The BSAlpredictions showed slight increases in catch
over the next five years when compared to current catch rates. Model projections for GOA catch
showed minor decreases in catch compared to current catch in this region. However, significance of
these predicted changes in catch on mortality is unknown due to lack of survey information for
determining current stock status. Thus, effects of FMP 2.1 on mortality of BSAI and GOA golden
king crab are unknown.

¢ Persistent Past Effects. Direct catch and bycatch of crab are associated with past foreign fisheries.
Crab bycatch is common in yellowfin sole and Pacific ocean perch fisheries. During the 1960s,
foreign fleets in BSAI experienced record catch of yellowfin sole and Pacific ocean perch. It is
inferred that bycatch of crab during this time increased proportionally with the direct catch of these
fisheries. The U.S. initiated bilateral agreements with Japan and Russia in the mid-1960s in order to
reduce gear conflicts and allocate crab resources between State crab fisheries and foreign fisheries.
These bilateral agreements are thought to have been marginal management measures providing no
benefitor protection to crab stocks overall. Thus, adverse past effects of mortality on BSAland GOA
crab stocks from directed crab catch and bycatch could still exist.

¢ Reasonably Foreseeable Future External Effects. State crab fisheries, scallop fisheries, and
subsistence fisheries continue to occur. Survey data collected by ADF&G in specific areas of the
GOA have shown depressed stock status for golden king crab, but the overall stock status of golden
king crab stocks in BSAI and GOA are currently unknown. Thus, the potential effects of these
fisheries on mortality are not known. Long-term climate change and regime shifts are not expected
to result in direct mortality of crab stocks and are not considered contributing factors to potential
changes in crab mortality.

¢ Cumulative Effect. ADF&G crab management plans are responsive to changes in stock status and
quota-setting processes account for crab bycatch in other state and Federal fisheries. Although,
persistent past effects on golden king crab populations in the BSAI and GOA may still exist. Some
GOA stocks are considered depressed but the overall stock status of golden king crab in BSAI and
GOA is unknown. Potential increases in crab bycatch and catch, in addition to removal of protection
areas, trawl closures, and PSC limits proposed under FMP 2.1, could have significant impacts on the
sustainability of these stocks. However, potential combined effects of mortality, resulting from past
events, internal catch, and reasonably foreseeable future external events cannot be determined due
to lack of a current baseline condition.

Bairdi Tanner, Red King, and Blue King Crab in GOA

Opilio Tanner crab populations are not encountered during ADF&G surveys in the GOA. 1t is inferred that
this crab species is not prevalent in this region. Therefore, opilio Tanner crab is not included in this analysis.
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¢ Internal Effects. Under FMP 2.1, predicted catch of bairdi Tanner, red king, and blue king crab in
GOA showed large increases from current baseline for the next five years. However, significance of
these predicted changes in catch on mortality is unknown. Some stocks of bairdi Tanner crab in
GOA show signs of possible recovery while others are still considered depressed. Under FMP 2.1,
potential for catch increases and removal of protection areas and trawl closures are proposed. This
could have conditionally significant adverse effects on these stocks should lack ofrecovery continue.
GOA red king stocks are severely depressed according to ADF&G survey dataand do not show signs
of recovery. For the same reasons mentioned above for bairdi Tanner crab, FMP 2.1 is rated as
significantly adverse to red king crab stocks. Blue king crab stock status in GOA has not been
determined by ADF&G but it is presumed that these stocks may also be depressed. However, the
effects of FMP 2.1 on mortality of blue king crab populations in GOA are unknown until a baseline
condition can be established.

¢ Persistent Past Effects. Direct catch and bycatch of crab are associated with past foreign fisheries.
Crab bycatch is common in yellowfin sole and Pacific ocean perch fisheries. During the 1960s,
foreign fleets in BSAI experienced record catch of yellowfin sole and Pacific ocean perch. It is
inferred that bycatch of crab during this time increased proportionally with the direct catch of these
fisheries. The U.S. initiated bilateral agreements with Japan and Russia in the mid-1960s in order to
reduce gear conflicts and allocate crab resources between State crab fisheries and foreign fisheries.
These bilateral agreements are thought to have been marginal management measures providing no
benefitor protection to crab stocks overall. Thus, adverse past effects of mortality on BSAland GOA
crab stocks from directed crab catch and bycatch could still exist.

¢ Reasonably Foreseeable Future External Effects. State crab fisheries, scallop fisheries, and
subsistence fisheries continue to occur. Survey data collected by ADF&G in specific areas of the
GOA have shown depressed stock status for bairdi Tanner and blue king crab, but their overall stock
status in GOA is currently unknown. Thus, the potential effects of these fisheries on mortality of
bairdi Tanner and blue king crab stocks are not known. GOA stocks of red king crab are considered
severely depressed according to current ADF&G surveys. The depressed nature of these stocks, in
addition to external mortality associated with state fisheries (directed, subsistence, and scallop),
could adversely impact recovery and sustainability of red king crab stocks in GOA. Long-term
climate change and regime shifts are not expected to result in direct mortality of crab stocks and are
not considered contributing factors to potential changes in crab mortality.

¢ Cumulative Effect. ADF&G crab management plans are responsive to changes in stock status and
quota-setting processes account for crab bycatch in other state and Federal fisheries. However,
persistent past effects on bairdi Tanner, red king, and blue king crab stocks in GOA may still exist.
Some GOA stocks of bairdi Tanner and blue king crab are considered depressed but their overall
stock status is unknown. Thus, potential combined effects of mortality, resulting from past events,
internal catch, and reasonably foreseeable future external events cannot be determined for bairdi
Tanner and blue king crab stocks at this time for FMP 2.1. Under FMP 2.1, crab catch is expected
to increase while protection areas and trawl closures are removed. These factors, in addition to
potential effects of mortality on red king stocks in the GOA, resulting from past events, internal
catch, and reasonably foreseeable future external events are considered significantly adverse due to
the already severely depressed nature of these stocks and lack of recovery that has been observed.
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Change in Biomass

Bairdi Tanner, Opilio Tanner, Red King, and Blue King Crab in BSAI

e Internal Effects. Although current bycatch limits and quota-setting processes are responsive to
fluctuations in stock and account for crab bycatch in other state and Federal fisheries, these stocks
are currently considered depressed and in some instances, overfished. Increases in crab bycatch by
Federal fisheries, in addition to removal of protection areas, trawl closures, and PSC limits proposed
under this FMP, could significantly impact sustainability and recovery of these already depressed
stocks. Thus, FMP 2.1 is rated as significantly adverse to bairdi Tanner, opilio Tanner, red king, and
blue king crab stocks in BSAI considering that no signs of recovery have been evident for these
stocks to date.

¢ Persistent Past Effects. Direct catch and bycatch of crab are associated with past foreign fisheries.
Crab bycatch is common in yellowfin sole and Pacific ocean perch fisheries. During the 1960s,
foreign fleets in BSAI experienced record catch of yellowfin sole and Pacific ocean perch. It is
inferred that bycatch of crab during this time increased proportionally with the direct catch of these
fisheries. The U.S. initiated bilateral agreements with Japan and Russia in the mid-1960s in order
to reduce gear conflicts andallocate crab resources between State crab fisheries and foreign fisheries.
These bilateral agreements are thought to have been marginal management measures providing no
benefit or protection to crab stocks overall. Thus, past fishing effects on biomass of BSAI and GOA
crab stocks from directed crab catch and bycatch could still exist.

¢ Reasonably Foreseeable Future External Effects. State crab fisheries, scallop fisheries, and
subsistence fisheries continue to occur. These fisheries are considered to have a potential adverse
effect on bairdi Tanner, opilio Tanner, red king, and blue king crab stocks in BSAI since no signs of
recovery have been shown. Formal stock rebuilding plans are in place for BSAI bairdi and opilio
Tanner crab stocks. St. Matthew Island blue king crab stock also has a rebuilding plan in effect. In
the Pribilof Islands, a blue king crab rebuilding plan is currently being developed but is not in effect
at this time. These rebuilding plans may have beneficial effects on recovery of these stocks as a
whole over time. BSAIred king crab stocks do not have rebuilding plans in effect but the population
is currently considered depressed. Potential effects of climate change and regime shifts on biomass
levels of crab in BSAT have not been determined and depend on the direction of change that occurs.

¢ Cumulative Effect. ADF&G crab management plans are responsive to changes in stock status and
quota-setting processes account for crab bycatch in other state and Federal fisheries. However,
persistent past effects on crab populations in the BSAI still exist and stocks are considered depressed
with no signs of recovery to date. Increases in crab bycatch, in addition to removal of protection
areas, trawl closures, and PSC limits proposed under FMP 2.1, could significantly impact
sustainability and recovery of these stocks. Thus, these combined effects, resulting from past events,
internal catch, and reasonably foreseeable future external events, are considered significantly adverse
to changes in biomass and sustainability of bairdi Tanner, opilio Tanner, red king, and blue king crab
stocks in BSAL
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Golden King Crab in BSAI and GOA

¢ Internal Effects. Due to lack of survey information for determining current stock status of golden
king crab in BSAI and GOA, potential effects of FMP 2.1 on changes to biomass cannot be
determined.

¢ Persistent Past Effects. Direct catch and bycatch of crab are associated with past foreign fisheries.
Crab bycatch is common in yellowfin sole and Pacific ocean perch fisheries. During the 1960s,
foreign fleets in BSAI experienced record catch of yellowfin sole and Pacific ocean perch. It is
inferred that bycatch of crab during this time increased proportionally with the direct catch of these
fisheries, but the composition of this catch is unknown. The U.S. initiated bilateral agreements with
Japan and Russia in the mid-1960s in order to reduce gear conflicts and allocate crab resources
between State crab fisheries and foreign fisheries. These bilateral agreements are thought to have
been marginal management measures providing no benefit or protection to crab stocks overall. The
potential effects of past fishing mortality on biomass of golden king crab stocks in BSAI and GOA
cannot be determined because catch composition is unknown and biomass estimates over time do not
exist for these stocks.

¢ Reasonably Foreseeable Future External Effects. State crab fisheries, scallop fisheries, and
subsistence fisheries continue to occur. Survey data collected by ADF&G in specific areas of the
GOA have shown depressed stock status for golden king crab, but the overall stock status of golden
king crab stocks in BSAI and GOA is unknown and biomass estimates have not been determined.
Thus, the potential effects of these fisheries on biomass are not known. Potential effects oflong-term
climate change and regime shifts on crab biomass levels have not been determined.

¢ Cumulative Effect. ADF&G crab management plans are responsive to changes in stock status and
quota-setting processes account for crab bycatch in other state and Federal fisheries. However,
persistent past effects on golden king crab populations in the BSAIand GOA may still exist. Some
GOA stocks are considered depressed but the overall stock status of golden king crab in BSAI and
GOA is unknown and biomass estimates have not been determined. Thus, potential effects on
biomass of BSAI and GOA golden king crab stocks, resulting from past events, internal catch, and
reasonably foreseeable future external events cannot be determined at this time for FMP 2.1.

Bairdi Tanner, Red King, and Blue King Crab in GOA

Opilio Tanner crab populations are not encountered during ADF&G surveys in the GOA. 1t is inferred that
this crab species is not prevalent in this region. Therefore, opilio Tanner crab is not included in this analysis.

¢ Internal Effects. Some stocks of bairdi Tanner crab in GOA show signs of possible recovery while
others are still considered depressed. Under FMP 2.1, potential for catch increases and removal of
protection areas and trawl closures are proposed. This could have conditionally significant adverse
effects on these stocks should lack of recovery continue. GOA red king stocks are severely depressed
according to ADF&G survey data and do not show signs of recovery. For the same reasons
mentioned above for bairdi Tanner crab, FMP 2.1 is rated as significantly adverse to red king crab
stocks. Blue king crab stock status in GOA has not been determined by ADF&G but it is presumed
that these stocks may also be depressed. The effects of FMP 2.1 on biomass of blue king crab
populations in GOA are unknown until a baseline condition can be established.
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¢ Persistent Past Effects. Direct catch and bycatch of crab are associated with past foreign fisheries.
Crab bycatch is common in yellowfin sole and Pacific ocean perch fisheries. During the 1960s,
foreign fleets in BSAI experienced record catch of yellowfin sole and Pacific ocean perch. It is
inferred that bycatch of crab during this time increased proportionally with the direct catch of these
fisheries. The U.S. initiated bilateral agreements with Japan and Russia in the mid-1960s in order to
reduce gear conflicts and allocate crab resources between State crab fisheries and foreign fisheries.
These bilateral agreements are thought to have been marginal management measures providing no
benefit or protection to crab stocks overall. Adverse effects of past fishing mortality on biomass of
bairdi Tanner, blue king, and red king crab stocks in GOA may still exist as recovery of depressed
stocks has not been observed.

¢ Reasonably Foreseeable Future External Effects. State crab fisheries, scallop fisheries, and
subsistence fisheries continue to be managed by ADF&G in cooperation with NOAA Fisheries.
Survey data collected by ADF&G in specific areas of the GOA have shown depressed stock status
for bairdi Tanner and blue king crab, but their overall stock status in GOA is currently unknown.
Thus, the potential effects of these fisheries on biomass of bairdi Tanner and blue king crab stocks
cannot be determined. GOA stocks of red king crab are considered severely depressed according to
current ADF&G surveys. The depressed nature of these stocks, in addition to external mortality
associated with state fisheries (directed, subsistence, and scallop), could adversely impact recovery
and sustainability of red king crab stocks in GOA. Potential effects of long-term climate change and
regime shifts on crab biomass levels have not been determined.

¢ Cumulative Effect. ADF&G crab management plans are responsive to changes in stock status and
quota-setting processes account for crab bycatch in other state and Federal fisheries. However,
persistent past effects on bairdi Tanner, red king, and blue king crab stocks in GOA may still exist.
Some GOA stocks of bairdi Tanner and blue king crab are considered depressed but their overall
stock status is unknown. Thus, potential effects on biomass of bairdi Tanner and blue king crab in
GOA, resulting from past events, internal catch, and reasonably foreseeable future external events
cannot be determined at this time for FMP 2.1. Potential effects on biomass of red king crab in GOA,
resulting from past events, internal catch, and reasonably foreseeable future external events are
considered significantly adverse due to the already severely depressed nature of these stocks, lack

of signs for recovery, and potential for increases in catch and removal of protection areas under
FMP 2.1.

Change in Reproductive Success

Bairdi Tanner, Opilio Tanner, Red King, and Blue King Crab in BSAI

¢ Internal Effects. These stocks are currently considered depressed and in some instances, overfished.
Changes in reproductive success within BSAI crab populations may be an underlying factor in the
depressed nature of these stocks. However, a direct causation between reproductive success and
depressed stock status cannot be concluded at this time. Increases in crab bycatch by Federal
fisheries, in addition to removal of protection areas, trawl closures, and PSC limits proposed under
this FMP, could significantly impact sustainability and recovery of these already depressed stocks.
Potential effects of FMP 2.1 on changes to reproductive success are considered conditionally
significant adverse to these stocks.
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¢ Persistent Past Effects. Direct catch and bycatch of crab are associated with past foreign fisheries.
Crab bycatch is common in yellowfin sole and Pacific ocean perch fisheries. During the 1960s,
foreign fleets in BSAI experienced record catch of yellowfin sole and Pacific ocean perch. It is
inferred that bycatch of crab during this time increased proportionally with the direct catch of these
fisheries. The U.S. initiated bilateral agreements with Japan and Russia in the mid-1960s in order
toreduce gear conflicts and allocate crab resources between State crab fisheries and foreign fisheries.
These bilateral agreements are thought to have been marginal management measures providing no
benefit or protection to crab stocks overall. Thus, past fisheries may have indirectly impacted
reproductive success of these stocks by removing vital brood stocks and/or adversely impacting
spawning and nursery habitat as a result of bottom trawling. Past effects may still exist as these
stocks have not shown signs of recovery to date.

¢ Reasonably Foreseeable Future External Effects. State crab fisheries, scallop fisheries, and
subsistence fisheries continue to occur. Crab seasons are set as to avoid mating and molting periods
so these fisheries are not considered contributing factors to changes in reproductive success of bairdi
Tanner, opilio Tanner, red king, and blue king crab stocks in BSAI. Formal stock rebuilding plans
are in place for BSAI bairdi and opilio Tanner crab stocks. St. Matthew Island blue king crab stock
also has a rebuilding plan in effect. In the Pribilof Islands, a blue king crab rebuilding plan is
currently being developed but is not in effect at this time. These rebuilding plans may have
beneficial effects on recovery of these stocks as a whole over time. BSAlred king crab stocks do not
have rebuilding plans in effect but the population is currently considered depressed. The potential
effects of long-term climate change and regime shifts on reproductive traits of crab are unknown.

¢ Cumulative Effect. Crab seasons are set to avoid mating and molting periods. However, persistent
past effects on crab populations in the BSAI may still exist and stocks are considered depressed with
no signs of recovery to date. Increases in crab bycatch by Federal fisheries, in addition to removal
of protection areas, trawl closures, and PSC limits proposed under this FMP, could significantly
impact sustainability and recovery of these already depressed stocks. Thus, potential effects on
reproductive success, resulting from past events, internal catch, and reasonably foreseeable future
external events, are considered significantly adverse under FMP 2.1.

Golden King Crab in BSAI and GOA

¢ Internal Effects. Due to lack of survey information for determining current stock status of golden
king crab in BSAIand GOA, potential effects of FMP 2.1 on changes to reproductive success cannot
be determined.

¢ Persistent Past Effects. Direct catch and bycatch of crab are associated with past foreign fisheries.
Crab bycatch is common in yellowfin sole and Pacific ocean perch fisheries. During the 1960s,
foreign fleets in BSAI experienced record catch of yellowfin sole and Pacific ocean perch. It is
inferred that bycatch of crab during this time increased proportionally with the direct catch of these
fisheries, but the composition of this catch is unknown. The U.S. initiated bilateral agreements with
Japan and Russia in the mid-1960s in order to reduce gear conflicts and allocate crab resources
between State crab fisheries and foreign fisheries. These bilateral agreements are thought to have
been marginal management measures providing no benefit or protection to crab stocks overall.
Current stock status of BSAI and GOA golden king crab has not been determined so potential past
effects on reproductive success are also unknown.
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¢ Reasonably Foreseeable Future External Effects. State crab fisheries, scallop fisheries, and
subsistence fisheries continue to occur. Crab seasons are set as to avoid mating and molting periods
so these fisheriesare notconsidered contributing factors to changes in reproductive success of golden
king crab. The potential effects of long-term climate change and regime shifts on reproductive traits
of crab are unknown.

¢ Cumulative Effect. Crab seasons are set to avoid mating and molting periods. However, persistent
past effects on golden king crab populations in the BSAI and GOA are not known. Potential effects
onreproductive success, resulting from past events, internal catch, and reasonably foreseeable future
external events, are therefore, unknown for FMP 2.1 until a baseline condition is defined. It should
be noted that increased mortality resulting from removal of PSC limits, bycatch restrictions,
protection areas, and trawl closures as proposed under this FMP, could significantly impact the
reproductive success and sustainability of these stocks.

Bairdi Tanner, Red King, and Blue King Crab in GOA

Opilio Tanner crab populations are not encountered during ADF&G surveys in the GOA. It is inferred that
this crab species is not prevalent in this region. Therefore, opilio Tanner crab is not included in this analysis.

e Internal Effects. Changes in reproductive success within GOA crab populations may be an
underlying factor in the depressed nature of these stocks. However, a direct causation between
reproductive success and depressed stock status cannot be concluded at this time. Survey data
collected by ADF&G for certain bairdi Tanner crab stocks in western GOA show signs of possible
recovery while other GOA stocks are still considered depressed. Under FMP 2.1, potential for catch
increases and removal of protection areas and trawl closures are proposed. This could have
conditionally significant adverse effects on these stocks should lack of recovery continue. Red king
crab populations in GOA are at historic lows according to ADF &G survey information. For the same
reasons mentioned above for bairdi Tanner crab, FMP 2.1 is rated as conditionally significant adverse
to red king crab stocks. Blue king crab stock status in GOA has not been determined by ADF&G but
it is presumed that these stocks may also be depressed. The effects of FMP 2.1 on reproductive
success of blue king crab populations in GOA are unknown until a baseline condition can be
established.

¢ Persistent Past Effects. Direct catch and bycatch of crab are associated with past foreign fisheries.
Crab bycatch is common in yellowfin sole and Pacific ocean perch fisheries. During the 1960s,
foreign fleets in BSAI experienced record catch of yellowfin sole and Pacific ocean perch. It is
inferred that bycatch of crab during this time increased proportionally with the direct catch of these
fisheries. The U.S. initiated bilateral agreements with Japan and Russia in the mid-1960s in order to
reduce gear conflicts and allocate crab resources between State crab fisheries and foreign fisheries.
These bilateral agreements are thought to have been marginal management measures providing no
benefit or protection to crab stocks overall. Thus, past fisheries may have indirectly impacted
reproductive success of these stocks by removing vital brood stocks and/or adversely impacting
spawning and nursery habitat as a result of bottom trawling. Past effects may still exist as some of
these stocks have not shown signs of recovery to date. Current stock status of GOA blue king crab
has not been determined so potential past effects on reproductive success are also unknown.
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¢ Reasonably Foreseeable Future External Effects. State crab fisheries, scallop fisheries, and
subsistence fisheries continue to occur. Crab seasons are set as to avoid mating and molting periods
so these fisheries are not considered contributing factors to changes in reproductive success of these
stocks. The potential effects of long-term climate change and regime shifts on reproductive traits of
crab are unknown.

¢ Cumulative Effect. Crab seasons are set to avoid mating and molting periods. However, persistent
past effects on crab populations inthe GOA may still exist and some stocks are considered depressed
with no signs of recovery to date. Under FMP 2.1, potential for increases in fishing mortality and
removal of protection areas and trawl closures are proposed. This could have conditionally
significant adverse effects on these stocks should lack of recovery continue. Potential effects on
reproductive success of bairdi Tanner and blue king crab in GOA, resulting from past events, internal
catch, and reasonably foreseeable future external events cannot be determined at this time for FMP
2.1 due to lack of current baseline condition. Potential effects on reproductive success of red king
crab in GOA, resulting from past events, internal catch, and reasonably foreseeable future external
events are considered conditionally significant adverse due to the already severely depressed nature
of these stocks, lack of signs for recovery, and potential for increases in fishing mortality and
removal of protection areas under FMP 2.1.

Change in Prey Availability

Bairdi Tanner, Opilio Tanner, Red King, Blue King, and Golden King Crab in BSAI and GOA

Opilio Tanner crab populations are not encountered during ADF&G surveys in the GOA. It is inferred that
this crab species is not prevalent in this region. Therefore, only BSAI opilio Tanner crab is included in this
analysis.

e Internal Effects. Diet composition of crab has not been determined but crab are known to be benthic
feeders. Competition for prey species of crab resulting from groundfish fisheries’ catch has not been
shown and it is unclear if FMP 2.1 would impact prey structure and availability for all species of crab
throughout BSAI and GOA. Thus, potential effects of FMP 2.1 on changes in prey availability
cannot be determined.

¢ Persistent Past Effects. Crab are benthic feeders and generally feed on invertebrates. Catch of crab
prey in current and past groundfish fisheries is minimal. Thus, past effects on crab prey structure and
availability in BSAI and GOA have not been identified.

¢ Reasonably Foreseeable Future External Effects. State crab fisheries, scallop fisheries, and
subsistence fisheries continue to occur. Competition for prey species of crab resulting from
groundfish fisheries’ catch has not been shown and these fisheries are not considered contributing
factors to changes in prey availability. Rebuilding plans currently in effect in BSAI do not address
crab prey structure and availability and are not considered contributing factors to potential changes
in prey availability. Long-term climate change and regime shifts may impact crab prey structure
depending on the direction of the change. However, it is impossible to determine the possible effects
that these changes may have on crab populations throughout BSAI and GOA.
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¢ Cumulative Effect. Diet composition of crab has not been determined and potential changes to prey
structure, resulting from internal effects and reasonable foreseeable future events, cannot be
determined for all species of crab in BSAI and GOA.

Change in Habitat

Bairdi Tanner, Opilio Tanner, Red King, and Blue King Crab in BSAI

« Internal Effects. These stocks are currently considered depressed and in some instances, overfished.
However, a direct causation between habitat and depressed stock status cannot be concluded at this
time. Numerous ADF&G management measures, rebuilding plans, trawl closures, and conservation
areas have been implemented to address declining and overfished crab stocks in BSAL Under FMP
2.1, removal of protection areas and trawl closures throughout BSAI could impede on the recovery
of these stocks and significantly impact the sustainability of BSAI crab stock as a whole. Thus, FMP
2.1 is considered significantly adverse to changes in crab habitat.

¢ Persistent Past Effects. Direct catch and bycatch of crab are associated with past foreign fisheries.
Crab bycatch is common in yellowfin sole and Pacific ocean perch fisheries. During the 1960s,
foreign fleets in BSAI experienced record catch of yellowfin sole and Pacific ocean perch. It is
inferred that bycatch of crab during this time increased proportionally with the direct catch of these
fisheries. The U.S. initiated bilateral agreements with Japan and Russia in the mid-1960s in order
toreduce gear conflicts and allocate crab resources between State crab fisheries and foreign fisheries.
These bilateral agreements are thought to have been marginal management measures providing no
benefit or protection to crab stocks overall. Thus, past fisheries may have directly or indirectly
impacted spawning and nursery habitat as a result of bottom trawling. Past effects may still exist as
these stocks have not shown signs of recovery to date.

¢ Reasonably Foreseeable Future External Effects. State crab fisheries, scallop fisheries, and
subsistence fisheries continue to occur and are considered potential adverse factors to possible
changes in crab habitat based on the lack of recovery that has been observed for these stocks under
current management plans. Formal stock rebuilding plans are in place for BSAI bairdi and opilio
Tanner crab stocks. St. Matthew Island blue king crab stock also has a rebuilding plan in effect. In
the Pribilof Islands, a blue king crab rebuilding plan is currently being developed but is not in effect
at this time. These rebuilding plans may have beneficial effects on recovery of these stocks as a
whole over time and offer protection of critical habitat. BSAI red king crab stocks do not have
rebuilding plans in effect but the population is currently considered depressed, and possible habitat-
related effects unclear. Long-term climate change and regime shifts are not expected to directly affect
the physical habitat and are not considered contributing factors in possible changes that may occur.

¢ Cumulative Effect. Persistent past effects on crab habitat in the BSAI may still exist and stocks are
considered depressed with no signs of recovery to date. Although much of the known habitat areas
of BSAI crab are currently protected by no trawl zones and conservation zones, these protection
measures would be removed under FMP 2.1. Thus, potential combined effects on BSAlcrab habitat,
resulting from past events, internal catch, and reasonably foreseeable future external events, would
be considered significantly adverse to sustainability of these stocks due to the proposed removal of
protection areas and trawl closures under this FMP.
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Golden King Crab in BSAI and GOA

¢ Internal Effects. Due to lack of survey information for determining current stock status of golden
king crab in BSAI and GOA, it is difficult to identify habitatrelated effects as they pertain to
changes in these crab populations throughout BSAI and GOA. Potential effects of FMP 2.1 to crab
habitat are unknown.

e Persistent Past Effects. Direct catch and bycatch of crab are associated with past foreign fisheries.
Crab bycatch is common in yellowfin sole and Pacific ocean perch fisheries. During the 1960s,
foreign fleets in BSAI experienced record catch of yellowfin sole and Pacific ocean perch. It is
inferred that bycatch of crab during this time increased proportionally with the direct catch of these
fisheries, but the composition of this catch is unknown. The U.S. initiated bilateral agreements with
Japan and Russia in the mid-1960s in order to reduce gear conflicts and allocate crab resources
between State crab fisheries and foreign fisheries. These bilateral agreements are thought to have
been marginal management measures providing no benefit or protection to crab stocks overall.
Current stock status of BSAI and GOA golden king crab has not been determined so potential past
effects on essential habitat are also unknown.

¢ Reasonably Foreseeable Future External Effects. State crab fisheries, scallop fisheries, and
subsistence fisheries continue to occur and are considered potential adverse factors in possible
changes to crab habitat based on the lack of recovery that has been observed for many of the crab
stocks under current management plans. Long-term climate change and regime shifts are notexpected
to directly affect the physical habitat and are not considered contributing factors in possible changes
that may occur.

¢ Cumulative Effect. It is unclear if persistent past effects on golden king crab habitat in the BSAI
and GOA exist and some GOA golden king crab stocks are considered depressed. Although much
of the known habitat areas of BSAI and GOA crab are currently protected by no trawl zones and
conservation zones, these protection measures would be removed under FMP 2.1. Thus, potential
combined effects on BSAI and GOA golden king crab habitat, resulting from past events, internal
catch, and reasonably foreseeable future external events, cannot be determined for FMP 2.1 without
first establishing the overall population status of this species. However, removal of protection areas
and trawl closures proposed under this FMP, could significantly impact the sustainability of this
stock if increases in mortality impede on recovery of stocks.

Bairdi Tanner, Red King, and Blue King Crab in GOA

Opilio Tanner crab populations are not encountered during ADF&G surveys in the GOA. It is inferred that
this crab species is not prevalent in this region. Therefore, opilio Tanner crab is not included in this analysis.

e Internal Effects. Red king crab stocks are severely depressed in GOA accordingto ADF&G survey
data. Bairdi Tanner crab stocks in the GOA are currently considered depressed while blue king crab
stock status is unknown but presumed to be depressed based on limited survey data. However, a
direct causation between habitat and depressed stock status cannot be concluded at this time. Under
FMP 2.1, removal of protection areas and trawl closures throughout GOA could impede on the
recovery of these stocks and significantly impact the sustainability of BSAI crab stock as a whole.
Thus, this FMP is considered significantly adverse to changes in crab habitat for the already
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depressed red king crab stocks in GOA. This FMP could result in significant adverse impacts to
bairdi Tanner and blue king crab stocks in GOA but it is difficult to determine how these stocks will
react to potential changes in habitat until a baseline condition has been established.

¢ Persistent Past Effects. Direct catch and bycatch of crab are associated with past foreign fisheries.
Crab bycatch is common in yellowfin sole and Pacific ocean perch fisheries. During the 1960s,
foreign fleets in BSAI experienced record catch of yellowfin sole and Pacific ocean perch. It is
inferred that bycatch of crab during this time increased proportionally with the direct catch of these
fisheries. The U.S. initiated bilateral agreements with Japan and Russia in the mid-1960s in order
toreduce gear conflicts and allocate crab resources between State crab fisheries and foreign fisheries.
These bilateral agreements are thought to have been marginal management measures providing no
benefit or protection to crab stocks overall. Thus, past fisheries may have directly or indirectly
impacted spawning and nursery habitat as a result of bottom trawling. Past effects may still exist as
some of these stocks have not shown signs of recovery to date.

¢ Reasonably Foreseeable Future External Effects. State crab fisheries, scallop fisheries, and
subsistence fisheries continue to occur and are considered potential adverse factors in possible
changes to crab habitat based on the lack of recovery that has been observed for these stocks under
current management plans. Long-term climate change and regime shifts are not expected to directly
affect the physical habitat and are not considered contributing factors in possible changes to GOA
crab habitat that may occur.

¢ Cumulative Effect. Persistent past effects on crab habitat in the GOA may still exist and stocks are
considered depressed with no signs of recovery to date. Thus, potential combined effects on GOA
red king crab habitat, resulting from past events, internal catch, and reasonably foreseeable future
external events, are considered significantly adverse under FMP 2.1. Potential combined effects on
GOA bairdi Tanner and blue king crab habitat, resulting from past events, internal catch, and future
events, cannot be determined for FMP 2.1 without first establishing the overall population status of
this species. Removal of protection areas and trawl closures proposed under this FMP, could
significantly impact the sustainability of this stock if increases in mortality impede on recovery of
currently depressed stocks.

Cumulative Effects Analysis FMP 2.2

Summaries of the cumulative effects analyses associated with FMP 2.2 are shown in Tables 4.6-21 through
4.6-28. For further information on persistent past effects included in this analysis (see Section 3.5.2.4).

Mortality

Bairdi Tanner, Opilio Tanner, Red King, and Blue King Crab in BSAI

¢ Internal Effects. Under FMP 2.2, predicted catch of these crab species does not significantly change
from the current baseline condition although catch trends do increase and decrease throughout the
five-year period. Although current bycatch limits and quota-setting processes are responsive to
fluctuations in stock and account for crab bycatch in other state and Federal fisheries, these stocks
are currently considered depressed and in some instances, overfished. Thus, FMP 2.2 is considered
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to have a conditionally significant adverse effect on bairdi Tanner, opilio Tanner, red king, and blue
king crab stocks in BSAI because no signs of recovery for these stocks have been shown to date.

e Persistent Past Effects. Direct catch and bycatch of crab are associated with past foreign fisheries.
Crab bycatch is common in yellowfin sole and Pacific ocean perch fisheries. During the 1960s,
foreign fleets in BSAI experienced record catch of yellowfin sole and Pacific ocean perch. It is
inferred that bycatch of crab during this time increased proportionally with the direct catch of these
fisheries. The U.S. initiated bilateral agreements with Japan and Russia in the mid-1960s in order
toreduce gear conflicts and allocate crabresources between State crab fisheries and foreign fisheries.
These bilateral agreements are thought to have been marginal management measures providing no
benefit or protection to crab stocks overall. Thus, adverse past effects of mortality on BSAI and GOA
crab stocks from directed crab catch and bycatch could still exist.

¢ Reasonably Foreseeable Future External Effects. State crab fisheries, scallop fisheries, and
subsistence fisheries continue to occur and are considered to have potential adverse effects on bairdi
Tanner, opilio Tanner, red king, and blue king crab stocks in BSAI since no signs of recovery have
been shown. Formal stock rebuilding plans are in place for BSAI bairdi and opilio Tanner crab
stocks. St. Matthew Island blue king crab stock also has a rebuilding plan in effect. In the Pribilof
Islands, a blue king crab rebuilding plan is currently being developed but is not in effect at this time.
These rebuilding plans may have beneficial effects on recovery of these stocks as a whole over time.
BSAI red king crab stocks do not have rebuilding plans in effect but the populations is currently
considered depressed. Long-term climate change and regime shifts are not expected to result in
direct mortality of crab stocks and are not considered contributing factors to potential changes in
mortality.

¢ Cumulative Effect. ADF&G crab management plans are responsive to changes in stock status and
quota-setting processes account for crab bycatch in other state and Federal fisheries. However,
persistent past effects on crab populations in the BSAIstill exist and stocks are considered depressed
with no signs of recovery to date. Thus, these combined effects of mortality, resulting from past
events, internal catch, and reasonably foreseeable future external events, are considered conditionally
significant adverse for FMP 2.2.

Golden King Crab in BSAI and GOA

¢ Internal Effects. Under FMP 2.2, predicted catch of golden king crab in BSAI and GOA were
combined with predictions for blue king crab. The BSAl predictions showed increases and decreases
in catch over the next five years when compared to current catch rates. Model projections for GOA
catch showed decreases in catch compared to current catch in this region. However, significance of
these predicted changes in catch on mortality is unknown due to lack of survey information for
determining current stock status. Thus, effects of FMP 2.2 on mortality of BSAI and GOA golden
king crab are unknown.

¢ Persistent Past Effects. Directcatch and bycatch of crab are associated with past foreign fisheries.
Crab bycatch is common in yellowfin sole and Pacific ocean perch fisheries. During the 1960s,
foreign fleets in BSAI experienced record catch of yellowfin sole and Pacific ocean perch. It is
inferred that bycatch of crab during this time increased proportionally with the direct catch of these
fisheries. The U.S. initiated bilateral agreements with Japan and Russia in the mid-1960s in order to
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reduce gear conflicts and allocate crab resources between State crab fisheries and foreign fisheries.
These bilateral agreements are thought to have been marginal management measures providing no
benefit or protection to crab stocks overall. Thus, adverse past effects of mortality on BSAl and GOA
crab stocks from directed crab catch and bycatch could still exist.

¢ Reasonably Foreseeable Future External Effects. State crab fisheries, scallop fisheries, and
subsistence fisheries continue to occur. Survey data collected by ADF&G in specific areas of the
GOA have shown depressed stock status for golden king crab, but the overall stock status of golden
king crab stocks in BSAI and GOA are currently unknown. Thus, the potential effects of these
fisheries on mortality are not known. Long-term climate change and regime shifts are not expected
to result in direct mortality of crab stocks and are not considered contributing factors to potential
changes in crab mortality.

¢ Cumulative Effect. ADF&G crab management plans are responsive to changes in stock status and
quota-setting processes account for crab bycatch in other state and Federal fisheries. However,
persistent past effects on golden king crab populations in the BSAI and GOA may still exist. Some
GOA stocks are considered depressed but the overall stock status of golden king crab in BSAI and
GOA is unknown. Thus, potential combined effects of mortality, resulting from past events, internal
catch, and reasonably foreseeable future external events cannot be determined at this time for
FMP 2.2,

Bairdi Tanner, Red King, and Blue King Crab in GOA

Opilio Tanner crab populations are not encountered during ADF&G surveys in the GOA. It is inferred that
this crab species is not prevalent in this region. Therefore, opilio Tanner crab is not included in this analysis.

¢ Internal Effects. Under FMP 2.2, predicted catch of bairdi Tanner, red king, and blue king crab in
GOA showed increases and decreases from current baseline for the next five years. However,
significance of these predicted changes in catch on mortality is unknown due to lack of survey
information for determining current stock status. Thus, effects of FMP 2.2 on mortality of GOA
bairdi Tanner, red king, and blue king crab are unknown.

« Persistent Past Effects. Direct catch and bycatch of crab are associated with past foreign fisheries.
Crab bycatch is common in yellowfin sole and Pacific ocean perch fisheries. During the 1960s,
foreign fleets in BSAI experienced record catch of yellowfin sole and Pacific ocean perch. It is
inferred that bycatch of crab during this time increased proportionally with the direct catch of these
fisheries. The U.S. initiated bilateral agreements with Japan and Russia in the mid-1960s in order to
reduce gear conflicts and allocate crab resources between State crab fisheries and foreign fisheries.
These bilateral agreements are thought to have been marginal management measures providing no
benefit or protection to crab stocks overall. Thus, adverse past effects of mortality on BSAl and GOA
crab stocks from directed crab catch and bycatch could still exist.

¢ Reasonably Foreseeable Future External Effects. State crab fisheries, scallop fisheries, and
subsistence fisheries continue to occur. Survey data collected by ADF&G in specific areas of the
GOA have shown depressed stock status for bairdi Tanner and blue king crab, but their overall stock
status in GOA is currently unknown. Thus, the potential effects of these fisheries on mortality of
bairdi Tanner and blue king crab stocks are not known. GOA stocks of red king crab are considered
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severely depressed according to current ADF&G surveys. The depressed nature of these stocks, in
addition to external mortality associated with state fisheries (directed, subsistence, and scallop),
could adversely impact recovery and sustainability of red king crab stocks in GOA. Long-term
climate change and regime shifts are not expected to result in direct mortality of crab stocks and are
not considered contributing factors to potential changes in crab mortality.

¢ Cumulative Effect. ADF&G crab management plans are responsive to changes in stock status and
quota-setting processes account for crab bycatch in other state and Federal fisheries. However,
persistent past effects on bairdi Tanner, red king, and blue king crab stocks in GOA may still exist.
Some GOA stocks of bairdi Tanner and blue king crab are considered depressed but their overall
stock status is unknown. Thus, potential combined effects of mortality, resulting from past events,
internal catch, and reasonably foreseeable future external events cannot be determined for bairdi
Tanner and blue king crab stocks at this time for FMP 2.2. Potential combined effects of mortality,
resulting from past events, internal catch, and reasonably foreseeable future external events on red
king stocks in the GOA are considered conditionally significant adverse due to the already severely
depressed nature of these stocks and lack of recovery.

Change in Biomass

Bairdi Tanner, Opilio Tanner, Red King, and Blue King Crab in BSAI

¢ Internal Effects. Although current bycatch limits and quota-setting processes are responsive to
fluctuations in stock and account for crab bycatch in other state and Federal fisheries, these stocks
are currently considered depressed and in some instances, overfished. Thus, FMP 2.2 is considered
to have a conditionally significant adverse effect on bairdi Tanner, opilio Tanner, red king, and blue
king crab stocks in BSAI because no signs of recovery for these stocks have been shown to date.

e Persistent Past Effects. Direct catch and bycatch of crab are associated with past foreign fisheries.
Crab bycatch is common in yellowfin sole and Pacific ocean perch fisheries. During the 1960s,
foreign fleets in BSAI experienced record catch of yellowfin sole and Pacific ocean perch. It is
inferred that bycatch of crab during this time increased proportionally with the direct catch of these
fisheries. The U.S. initiated bilateral agreements with Japan and Russia in the mid-1960s in order
toreduce gear conflicts and allocate crabresources between State crab fisheries and foreign fisheries.
These bilateral agreements are thought to have been marginal management measures providing no
benefitor protection to crab stocks overall. Thus, adverse past effects of mortality on BSAland GOA
crab stocks from directed crab catch and bycatch could still exist.

¢ Reasonably Foreseeable Future External Effects. State crab fisheries, scallop fisheries, and
subsistence fisheries continue to occur and are considered to have potential adverse effects on bairdi
Tanner, opilio Tanner, red king, and blue king crab stocks in BSAI since no signs of recovery have
been shown. Formal stock rebuilding plans are in place for BSAI bairdi and opilio Tanner crab
stocks. St. Matthew Island blue king crab stock also has a rebuilding plan in effect. In the Pribilof
Islands, a blue king crab rebuilding plan is currently being developed but is not in effect at this time.
These rebuilding plans may have beneficial effects on recovery of these stocks as a whole over time.
BSAI red king crab stocks do not have rebuilding plans in effect but the population is currently
considered depressed. Potential effects of long-term climate change and regime shifts on biomass
levels have not been determined.
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¢ Cumulative Effect. ADF&G crab management plans are responsive to changes in stock status and
quota-setting processes account for crab bycatch in other state and Federal fisheries. However,
persistent past effects on crab populations in the BSAIstill exist and stocks are considered depressed
with no signs of recovery to date. Thus, these combined effects, resulting from past events, internal
catch, and reasonably foreseeable future external events, are considered conditionally significant
adverse to biomass and sustainability of bairdi Tanner, opilio Tanner, red king, and blue king crab
stocks in BSAI for FMP 2.2.

Golden King Crab in BSAI and GOA

¢ Internal Effects. Due to lack of survey information for determining current stock status of golden
king crab in BSAI and GOA, potential effects of FMP 2.2 on changes to biomass cannot be
determined.

¢ Persistent Past Effects. Direct catch and bycatch of crab are associated with past foreign fisheries.
Crab bycatch is common in yellowfin sole and Pacific ocean perch fisheries. During the 1960s,
foreign fleets in BSAI experienced record catch of yellowfin sole and Pacific ocean perch. It is
inferred that bycatch of crab during this time increased proportionally with the direct catch of these
fisheries, but the composition of this catch is unknown. The U.S. initiated bilateral agreements with
Japan and Russia in the mid-1960s in order to reduce gear conflicts and allocate crab resources
between State crab fisheries and foreign fisheries. These bilateral agreements are thought to have
been marginal management measures providing no benefit or protection to crab stocks overall. The
potential effects of past fishing mortality on biomass of golden king crab stocks in BSAI and GOA
cannot be determined because catch composition is unknown and biomass estimates over time do not
exist for these stocks.

¢ Reasonably Foreseeable Future External Effects. State crab fisheries, scallop fisheries, and
subsistence fisheries continue to occur be managed by ADF&G in cooperation with NOAA Fisheries.
Survey data collected by ADF&G in specific areas of the GOA have shown depressed stock status
for golden king crab, but the overall stock status of golden king crab stocks in BSAI and GOA is
unknown and biomass estimates have not been determined. Thus, the potential effects of these
fisheries on biomass are not known. Potential effects of long-term climate change and regime shifts
on biomass levels has not been determined.

¢ Cumulative Effect. ADF&G crab management plans are responsive to changes in stock status and
quota-setting processes account for crab bycatch in other state and Federal fisheries. However,
persistent past effects on golden king crab populations in the BSAI and GOA may still exist. Some
GOA stocks are considered depressed but the overall stock status of golden king crab in BSAI and
GOA is unknown and biomass estimates have not been determined. Thus, potential effects on
biomass of BSAI and GOA golden king crab stocks, resulting from past events, internal catch, and
reasonably foreseeable future external events cannot be determined at this time for FMP 2.2.

Bairdi Tanner, Red King, and Blue King Crab in GOA

Opilio Tanner crab populations are not encountered during ADF&G surveys in the GOA. It is inferred that
this crab species is not prevalent in this region. Therefore, opilio Tanner crab is not included in this analysis.
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¢ Internal Effects. Due to lack of survey information for determining current stock status of blue king
crab in GOA, potential effects of FMP 2.2 on biomass of this species is unknown. Survey data
collected by ADF&G for certain bairdi Tanner crab stocks in western GOA show signs of possible
recovery while other GOA stocks are still considered depressed. Thus, potential effects of FMP 2.2
on biomass of GOA bairdi Tanner crab as a whole cannot be determined. Red king crab populations
in GOA are at historic lows according to ADF&G survey information. Considering the severely
depressed state of this stock asa whole, FMP 2.2 could have conditionally significant adverse effects
on the biomass of red king crab populations in GOA since no signs of recovery have been observed
to date.

¢ Persistent Past Effects. Direct catch and bycatch of crab are associated with past foreign fisheries.
Crab bycatch is common in yellowfin sole and Pacific ocean perch fisheries. During the 1960s,
foreign fleets in BSAI experienced record catch of yellowfin sole and Pacific ocean perch. It is
inferred that bycatch of crab during this time increased proportionally with the direct catch of these
fisheries. The U.S. initiated bilateral agreements with Japan and Russia in the mid-1960s in order to
reduce gear conflicts and allocate crab resources between State crab fisheries and foreign fisheries.
These bilateral agreements are thought to have been marginal management measures providing no
benefit or protection to crab stocks overall. Adverse effects of past fishing mortality on biomass of
bairdi Tanner, blue king, and red king crab stocks in GOA may still exist as recovery of depressed
stocks has not been observed.

¢ Reasonably Foreseeable Future External Effects. State crab fisheries, scallop fisheries, and
subsistence fisheries continue to occur. Survey data collected by ADF&G in specific areas of the
GOA have shown depressed stock status for bairdi Tanner and blue king crab, but their overall stock
status in GOA is currently unknown. Thus, the potential effects of these fisheries on biomass of
bairdi Tanner and blue king crab stocks cannot be determined. GOA stocks of red king crab are
considered severely depressed according to current ADF&G surveys. The depressed nature of these
stocks, in addition to external mortality associated with state fisheries (directed, subsistence, and
scallop), could adversely impact recovery and sustainability of red king crab stocks in GOA.
Potential effects of long-term climate change and regime shifts on biomass have not been determined.

¢ Cumulative Effect. ADF&G crab management plans are responsive to changes in stock status and
quota-setting processes account for crab bycatch in other state and Federal fisheries. However,
persistent past effects on bairdi Tanner, red king, and blue king crab stocks in GOA may still exist.
Some GOA stocks of bairdi Tanner and blue king crab are considered depressed but their overall
stock status is unknown. Thus, potential effects on biomass of bairdi Tanner and blue king crab in
GOA, resulting from past events, internal catch, and reasonably foreseeable future external events
cannot be determined at this time for FMP 2.2. Potential effects on biomass of red king crab in GOA,
resulting from past events, internal catch, and reasonably foreseeable future external events are
considered conditionally significant adverse due to the already severely depressed nature of these
stocks and lack of recovery observed to date.
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Change in Reproductive Success

Bairdi Tanner, Opilio Tanner, Red King, and Blue King Crab in BSAI

« Internal Effects. These stocks are currently considered depressed and in some instances, overfished.
Changes in reproductive success within BSAI crab populations may be an underlying factor in the
depressed nature of these stocks. However, a direct causation between reproductive success and
depressed stock status cannot be concluded at this time. Potential effects of FMP 2.2 on changes to
reproductive success cannot be determined.

¢ Persistent Past Effects. Direct catch and bycatch of crab are associated with past foreign fisheries.
Crab bycatch is common in yellowfin sole and Pacific ocean perch fisheries. During the 1960s,
foreign fleets in BSAI experienced record catch of yellowfin sole and Pacific ocean perch. It is
inferred that bycatch of crab during this time increased proportionally with the direct catch of these
fisheries. The U.S. initiated bilateral agreements with Japan and Russia in the mid-1960s in order
toreduce gear conflicts and allocate crab resources between State crab fisheries and foreign fisheries.
These bilateral agreements are thought to have been marginal management measures providing no
benefit or protection to crab stocks overall. Thus, past fisheries may have indirectly impacted
reproductive success of these stocks by removing vital brood stocks and/or adversely impacting
spawning and nursery habitat as a result of bottom trawling. Past effects may still exist as these
stocks have not shown signs of recovery to date.

¢ Reasonably Foreseeable Future External Effects. State crab fisheries, scallop fisheries, and
subsistence fisheries continue to occur. Crab seasons are set as to avoid mating and molting periods
so these fisheries are not considered contributing factors to changes in reproductive success of bairdi
Tanner, opilio Tanner, red king, and blue king crab stocks in BSAI. Formal stock rebuilding plans
are in place for BSAI bairdi and opilio Tanner crab stocks. St. Matthew Island blue king crab stock
also has a rebuilding plan in effect. In the Pribilof Islands, a blue king crab rebuilding plan is
currently being developed but is not in effect at this time. These rebuilding plans may have
beneficial effects on recovery of these stocks as a whole over time. BSAIred king crab stocks do not
have rebuilding plans in effect but the population is currently considered depressed. The potential
effects of long-term climate change and regime shifts on reproductive traits of crab are unknown.

¢ Cumulative Effect. Crab seasons are set to avoid mating and molting periods. However, persistent
past effects on crab populations in the BSAI may still exist and stocks are considered depressed with
no signs of recovery to date. Thus, potential effects on reproductive success, resulting from past
events, internal catch, and reasonably foreseeable future external events, are unknown for FMP 2.2,

Golden King Crab in BSAI and GOA

¢ Internal Effects. Due to lack of survey information for determining current stock status of golden
king crab in BSAland GOA, potential effects of FMP 2.2 on changes to reproductive success cannot
be determined.

¢ Persistent Past Effects. Direct catch and bycatch of crab are associated with past foreign fisheries.
Crab bycatch is common in yellowfin sole and Pacific ocean perch fisheries. During the 1960s,
foreign fleets in BSAI experienced record catch of yellowfin sole and Pacific ocean perch. It is
inferred that bycatch of crab during this time increased proportionally with the direct catch of these
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fisheries, but the composition of this catch is unknown. The U.S. initiated bilateral agreements with
Japan and Russia in the mid-1960s in order to reduce gear conflicts and allocate crab resources
between State crab fisheries and foreign fisheries. These bilateral agreements are thought to have
been marginal management measures providing no benefit or protection to crab stocks overall.
Current stock status of BSAI and GOA golden king crab has not been determined so potential past
effects on reproductive success are also unknown.

¢ Reasonably Foreseeable Future External Effects. State crab fisheries, scallop fisheries, and
subsistence fisheries continue to occur, managed by ADF&G in cooperation with NOAA Fisheries.
Crab seasons are set as to avoid mating and molting periods so these fisheries are not considered
contributing factors to changes in reproductive success of golden king crab. The potential effects of
long-term climate change and regime shifts on reproductive traits of crab are unknown.

¢ Cumulative Effect. Crab seasons are set to avoid mating and molting periods. However, persistent
past effects on golden king crab populations in the BSAI and GOA are not known. Potential effects
onreproductive success, resulting from past events, internal catch, and reasonably foreseeable future
external events, are therefore, unknown for FMP 2.2.

Bairdi Tanner, Red King, and Blue King Crab in GOA

Opilio Tanner crab populations are not encountered during ADF&G surveys in the GOA. It is inferred that
this crab species is not prevalent in this region. Therefore, opilio Tanner crab is not included in this analysis.

¢ Internal Effects. Due to lack of survey information for determining current stock status of blue king
crab in GOA, potential effects of FMP 2.2 on changes to reproductive success cannot be determined.
Survey data collected by ADF&G for certain bairdi Tanner crab stocks in western GOA show signs
of possible recovery while other GOA stocks are still considered depressed. Red king crab
populations in GOA are at historic lows according to ADF&G survey information. Changes in
reproductive success within GOA crab populations may be an underlying factor in the depressed
nature of these stocks. However, a direct causation between reproductive success and depressed stock
status cannot be concluded at this time. Potential effects of FMP 2.2 on changes to reproductive
success cannot be determined for bairdi Tanner and red king crab populations in GOA.

¢ Persistent Past Effects. Direct catch and bycatch of crab are associated with past foreign fisheries.
Crab bycatch is common in yellowfin sole and Pacific ocean perch fisheries. During the 1960s,
foreign fleets in BSAI experienced record catch of yellowfin sole and Pacific ocean perch. It is
inferred that bycatch of crab during this time increased proportionally with the direct catch of these
fisheries. The U.S. initiated bilateral agreements with Japan and Russia in the mid-1960s in order to
reduce gear conflicts and allocate crab resources between State crab fisheries and foreign fisheries.
These bilateral agreements are thought to have been marginal management measures providing no
benefit or protection to crab stocks overall. Thus, past fisheries may have indirectly impacted
reproductive success of these stocks by removing vital brood stocks and/or adversely impacting
spawning and nursery habitat as a result of bottom trawling. Past effects may still exist as these
stocks have not shown signs of recovery to date.
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¢ Reasonably Foreseeable Future External Effects. State crab fisheries, scallop fisheries, and
subsistence fisheries continue to occur. Crab seasons are set as to avoid mating and molting periods
so these fisheries are not considered contributing factors to changes in reproductive success of these
stocks. The potential effects of long-term climate change and regime shifts on reproductive traits of
crab are unknown.

¢ Cumulative Effect. Although crab seasons are set to avoid mating and molting periods, persistent
past effects on crab populations inthe GOA may still exist and some stocks are considered depressed
with no signs of recovery to date. Thus, potential effects on reproductive success, resulting from past
events, internal catch, and reasonably foreseeable future external events, are unknown for FMP 2.2.

Change in Prey Availability

Bairdi Tanner, Opilio Tanner, Red King, Blue King, and Golden King Crab in BSAI and GOA

Opilio Tanner crab populations are not encountered during ADF&G surveys in the GOA. It is inferred that
this crab species is not prevalent in this region. Therefore, only BSAI opilio Tanner crab is included in this
analysis.

¢ Internal Effects. Diet composition of crab has not been determined but crab are known to be benthic
feeders. Competition for prey species of crab resulting from groundfish fisheries’ catch has not been
shown and it is unclear if FMP 2.2 would impact prey structure and availability for all species of
crab throughout BSAI and GOA. Thus, potential effects of FMP 2.2 on changes in prey availability
cannot be determined.

¢ Persistent Past Effects. Crab are benthic feeders and generally feed on invertebrates. Catch of crab
prey in current and past groundfish fisheries is minimal. Thus, past effects on crab prey structure and
availability in BSAI and GOA have not been identified.

¢ Reasonably Foreseeable Future External Effects. State crab fisheries, scallop fisheries, and
subsistence fisheries continue to occur, managed by ADF&G in cooperation with NOAA Fisheries.
Competition for prey species of crab resulting from groundfish fisheries’ catch has not been shown
and these fisheries are not considered contributing factors to changes in prey availability. Rebuilding
plans currently in effect in BSAI do not address crab prey structure and availability and are not
considered contributing factors to potential changes in prey availability. Long-term climate change
and regime shifts may impact crab prey structure depending on the direction of the change. However,
it is impossible to determine the possible effects that these changes may have on crab populations
throughout BSAI and GOA.

¢ Cumulative Effect. Diet composition of crab has not been determined and potential changes to prey
structure, resulting from internal effects and reasonable foreseeable future events, cannot be
determined for all species of crab in BSAI and GOA for FMP 2.2.
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Change in Habitat

Bairdi Tanner, Opilio Tanner, Red King, and Blue King Crab in BSAI

« Internal Effects. These stocks are currently considered depressed and in some instances, overfished.
However, a direct causation between habitat and depressed stock status cannot be concluded at this
time. Numerous ADF&G management measures, rebuilding plans, trawl closures, and conservation
areas have been implemented to address declining and overfished crab stocks in BSAIL It is inferred
that current crab management plans are mitigating past habitat disruption and providing protection
for crab stocks. Potential effects of FMP 2.2 on changes to habitat are considered insignificant.

¢ Persistent Past Effects. Direct catch and bycatch of crab are associated with past foreign fisheries.
Crab bycatch is common in yellowfin sole and Pacific ocean perch fisheries. During the 1960s,
foreign fleets in BSAI experienced record catch of yellowfin sole and Pacific ocean perch. It is
inferred that bycatch of crab during this time increased proportionally with the direct catch of these
fisheries. The U.S. initiated bilateral agreements with Japan and Russia in the mid-1960s in order
toreduce gear conflicts and allocate crab resources between State crab fisheries and foreign fisheries.
These bilateral agreements are thought to have been marginal management measures providing no
benefit or protection to crab stocks overall. Thus, past fisheries may have directly or indirectly
impacted spawning and nursery habitat as a result of bottom trawling. Past effects may still exist as
these stocks have not shown signs of recovery to date.

¢ Reasonably Foreseeable Future External Effects. State crab fisheries, scallop fisheries, and
subsistence fisheries continue to occur. These fisheries are considered potential adverse factors in
changes to crab habitat based on the lack of recovery that has been observed for these stocks under
current management plans. Formal stock rebuilding plans are in place for BSAI bairdi and opilio
Tanner crab stocks. St. Matthew Island blue king crab stock also has a rebuilding plan in effect. In
the Pribilof Islands, a blue king crab rebuilding plan is currently being developed but is not in effect
at this time. These rebuilding plans may have beneficial effects on recovery of these stocks as a
whole over time and offer protection of critical habitat. BSAI red king crab stocks do not have
rebuilding plans in effect but the population is currently considered depressed, and possible habitat-
related effects unclear. Long-term climate change and regime shifts are not expected to directly affect
the physical habitat and are not considered contributing factors in possible changes that may occur.

¢ Cumulative Effect. Persistent past effects on crab habitat in the BSAI may still exist and stocks
are considered depressed with no signs of recovery to date. Although much of the known habitat
areas of BSAI crab are currently protected by no trawl zones and conservation zones, it is possible
that other critical habitat areas are not included in these measures. Thus, potential effects on crab
habitat, resulting from past events, internal catch, and reasonably foreseeable future external events,
cannot be determined for FMP 2.2.

Golden King Crab in BSAI and GOA

¢ Internal Effects. Due to lack of survey information for determining current stock status of golden
king crab in BSAI and GOA, it is difficult to identify habitatrelated effects as they pertain to
changes in these crab populations throughout BSAI and GOA. Potential effects of FMP 2.2 to crab
habitat are unknown.
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¢ Persistent Past Effects. Direct catch and bycatch of crab are associated with past foreign fisheries.
Crab bycatch is common in yellowfin sole and Pacific ocean perch fisheries. During the 1960s,
foreign fleets in BSAI experienced record catch of yellowfin sole and Pacific ocean perch. It is
inferred that bycatch of crab during this time increased proportionally with the direct catch of these
fisheries, but the composition of this catch is unknown. The U.S. initiated bilateral agreements with
Japan and Russia in the mid-1960s in order to reduce gear conflicts and allocate crab resources
between State crab fisheries and foreign fisheries. These bilateral agreements are thought to have
been marginal management measures providing no benefit or protection to crab stocks overall.
Current stock status of BSAI and GOA golden king crab has not been determined so potential past
effects on essential habitat are also unknown.

¢ Reasonably Foreseeable Future External Effects. State crab fisheries, scallop fisheries, and
subsistence fisheries continue to occurand are considered potential adverse factors in changes to crab
habitat based on the lack of recovery that has been observed for many of the crab stocks under
current management plans. Long-term climate change and regime shifts are not expected to directly
affect the physical habitat and are not considered contributing factors in possible changes that may
occur.

¢ Cumulative Effect. It is unclear if persistent past effects on golden king crab habitat in the BSAI
and GOA exist and some GOA golden king crab stocks are considered depressed. Although much
of the known habitat areas of BSAI and GOA crab are currently protected by no trawl zones and
conservation zones, it is possible that other critical habitat areas are not included in these measures.
Thus, potential effects on golden king crab habitat, resulting from past events, internal catch, and
reasonably foreseeable future external events, cannot be determined for FMP 2.2 without first
establishing the population status of this species.

Bairdi Tanner, Red King, and Blue King Crab in GOA

Opilio Tanner crab populations are not encountered during ADF&G surveys in the GOA. It is inferred that
this crab species is not prevalent in this region. Therefore, opilio Tanner crab is not included in this analysis.

¢ Internal Effects. Red king and bairdi Tanner stocks in the GOA are currently considered depressed
while blue king crab stock status is unknown but presumed to be depressed based on limited survey
data. However, a direct causation between habitat and depressed stock status cannot be concluded
at this time. Numerous ADF&G management measures, rebuilding plans, trawl closures, and
conservation areas have been implemented to address declining crab stocks in the GOA. It is inferred
that current crab management plans are mitigating past habitat disruption and providing protection
for crab stocks. Potential effects of FMP 2.2 on changes to habitat for bairdi Tanner, red king, and
blue king crab stocks in GOA are considered insignificant.

¢ Persistent Past Effects. Direct catch and bycatch of crab are associated with past foreign fisheries.
Crab bycatch is common in yellowfin sole and Pacific ocean perch fisheries. During the 1960s,
foreign fleets in BSAI experienced record catch of yellowfin sole and Pacific ocean perch. It is
inferred that bycatch of crab during this time increased proportionally with the direct catch of these
fisheries. The U.S. initiated bilateral agreements with Japan and Russia in the mid-1960s in order
toreduce gear conflicts and allocate crab resources between State crab fisheries and foreign fisheries.
These bilateral agreements are thought to have been marginal management measures providing no
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benefit or protection to crab stocks overall. Thus, past fisheries may have directly or indirectly
impacted spawning and nursery habitat as a result of bottom trawling. Past effects may still exist as
some of these stocks have not shown signs of recovery to date.

¢ Reasonably Foreseeable Future External Effects. State crab fisheries, scallop fisheries, and
subsistence fisheries continue to occurand are considered potential adverse factors in changesto crab
habitat based on the lack of recovery that has been observed for these stocks under current
management plans. Long-term climate change and regime shifts are not expected to directly affect
the physical habitat and are not considered contributing factors in possible changes to GOA crab
habitat that may occur.

¢ Cumulative Effect. Persistent past effects on crab habitat in the GOA may still exist and stocks are
considered depressed with no signs of recovery to date. Although much of the known habitat areas
of GOA crab are currently protected by no trawl zones and conservation zones, it is possible that
other critical habitat areas are not included in these measures. Thus, potential effects on GOA bairdi
Tanner, red king, and blue king crab habitat, resulting from past events, internal catch, and
reasonably foreseeable future external events, cannot be determined for FMP 2.2.

4.6.3 Bering Sea/Aleutian Islands and Gulf of Alaska Other Species Alternative 2 Analysis
The Other species category consists of the following species:

¢ Squid (order Teuthoidea);

¢ Sculpin (family Cottidae);

e Shark (Somniosus pacificus, Squalus acanthias, Lamna ditropis);

e Skate (genera Bathyraja and Raja); and

e Octopi ( Ocotopus dofleini, Opistholeutis california, and Octopus leioderma).

An aggregate TAC limits the catch of species in this category. Within the Other Species category, only shark
are identified to the species level by fishery observers. Furthermore, accuracy of catch estimates depends on
the level of coverage in each fishery. Estimates of observer coverage in the BSAI is 70-80 percent, whereas
the GOA has only approximately 30 percent observer coverage. Coverage can also vary for certain target
fisheries and vessel sizes (Gaichas 2002). Further description of this management is described in detail in
Section 3.5.3.

Formal stock assessments for Other Species are not currently conducted in the BSAI and GOA and biomass
estimates for the species included in this category are limited and often unreliable. Thus, changes in total
biomass, reproductive success, genetic structure of population, habitat, or mortality rates under any FMP
alternative cannot be determined due to lack of a baseline condition. There are numerous direct and indirect
effects that may impact the current and future status of individual species within this group and/or this group
as a whole. These effects are summarized in the section that follows.

Direct/Indirect Effects FMP 2.1 — Other Species
Direct and indirect effects for Other Species include mortality along with changes in reproductive success,

genetic structure of population, and habitat. The significance of these effects caused by changes in catch for
any of these non-target species groups are unknown, because information on stock status is lacking in order
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to determine how these stocks respond to changes in catch. For many non-target species, the differences in
catch between the comparative baseline and FMP 2.1 are relatively small, such that diverse alternatives may
have similar (unknown) effects on each stock. A summary of these effects is shown in Table 4.5-85.

Under FMP 2.1, total catch of BSAIsquid and Other Species is predicted to increase by several thousand tons
per year. Catch of GOA Other Species is predicted to triple. This is due to predicted increases in catches
of the target species that other species are caught with. Most of this increase is predicted in the catch of
sculpinin the BSAI and skate in the GOA. Catch projections for specific groups within BSAland GOA Other
Species are presented below.

Squid

In the BSAI, squid catch is predicted to double initially and then decrease to just above the current level over
the five projection years, likely following trends in the pollock fishery. The 2003 catch exceeds the historical
OFL set for squid based on Tier 6 criteria, and might result in additional management measures being applied
relative to those modeled if these were actual catches and if the same OFL were set in the future. Squid catch
is predicted to triple over the five year projection period in the GOA, likely reflecting increasing catches in
the pollock fishery. However, observed GOA squid catch has been low historically, so tripling may not cause
different population impacts than current catch levels.

Sculpin

Catches of BSAI sculpin are predicted to double, increasing from the current level of 7,000 mt per year to
13,000-15,000 mt per year. While this seems substantial, the effects on any of the approximately 50 different
species of sculpin in this group are unpredictable because the effects of current levels of catch are unknown
and species composition is currently unknown as well.

Shark

BSALI shark species have been separated into Pacific sleeper shark, salmon shark, dogfish, and other shark.
Catches of sleeper shark are predicted to double initially and then decrease to roughly current levels, as are
catches of salmon shark and other shark. Dogfish catches, which are low in the BSAI under current
management, are predicted to decrease and then increase to current levels during the five year projection
periodunder FMP 2.1. Asinthe BSAI, shark catches are partitioned into Pacific sleeper shark, salmon shark,
dogfish, and other shark. While all shark catch in the GOA is predicted to be relatively low, catches of other
shark are predicted to increase by an order of magnitude, catches of salmon shark are predicted to decrease
slightly, and catches of sleeper shark and dogfish will increase relative to current levels.

Skate

Skate currently make up the largest portion of bycatch for the Other Species complex. The catch of BSAI
skate is predicted to decrease by nearly 3,000 mt initially within the first three projection years, and returns
to current levels by the end of the modeled period. Skate catch is predicted to more than double to over 4,300
mt an increase which might warrant increased management attention if it actually happened.
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Octopi

Octopus catch in the BSAI is predicted to remain stable at 200-300 mt per year. However, observed GOA
octopus catch has been low historically, so potential increases may not cause different population impacts
than current catch levels. The trace amounts of octopus catch reported in the GOA are predicted to increase
over the projection period, with no discernable differences in the currently unknown population impacts.

Cumulative Effects Analysis

A summary of the cumulative effects analysis associated with Alternative 2, FMP 2.1 is shown in Table 4.5-
86. For further information on persistent past effects included in this analysis see Section 3.5.3 of this
Programmatic SEIS.

Mortality

e Internal Effect of the Alternative. The potential effect of fishing mortality on BSAI and GOA
Other Species is unknown under Alternative 2, FMP 2.1. The current baseline condition is unknown
and species-specific catch information is lacking for this complex since species identification does
not occur in the fisheries.

¢ Persistent Past Effects. It is possible under current Other Species management in the BSAI and
GOA, that a species or even a species group could be disproportionately exploited while the overall
aggregate Other species TAC is not reached. In addition, the highest observed catches of non-target
species are within the categories receiving the least intensive management under the current FMP:
Other Species and Nonspecified Species. It is difficult to determine how much protection is afforded
by a TAC set with the use of data-poor criteria.

¢ Reasonably Foreseeable Future External Effects. In the BSAI and GOA, state-managed
commercial fisheries, IPHC halibut longline fishery, and state sport halibut fishery continue to take
Other Species as bycatch. However, potential impacts to the specific species within this complex are
unknown since current baseline condition has not been determined. Long-term climate change and
regime shifts are not expected to result in direct mortality.

¢ Cumulative Effect. For all members of the Other Species complex, life history and distribution
information are minimal in both the BSAI and the GOA. Species identification does not occur in the
fisheries and potential impacts of mortality on this species complex as a whole are unknown. The
combined effects of mortality on other Species resulting from internal catch and reasonably
foreseeable future external events (both human controlled and natural) are therefore, unknown.

Change in Reproductive Success

¢ Internal Effect of the Alternative. The potential effects of changes in reproductive success on BSAI
and GOA Other Species are unknown under Alternative 2, FMP 2.1. The current baseline condition
is unknown and species-specific reproductive status has not been determined.

¢ Persistent Past Effects. Current reproductive status of the Other Species complex is unknown. It
is possible under current Other Species management in the BSAI and GOA, that a species or even
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aspecies group could be disproportionately exploited while the overall aggregate Other species TAC
is not reached. In addition, the highest observed catches of non-target species are within the
categories receiving the least intensive management under the current FMP: Other Species and
Nonspecified Species. This possible overexploitation could have impacts to reproductive success if
sex-ratios of these species are significantly altered or if sex-specific aggregations are overfished.
However, persistent past effects on the population have not been determined.

¢ Reasonably Foreseeable Future External Effects. In the BSAI and GOA, state-managed
commercial fisheries, IPHC halibut longline fishery, and state sport halibut fishery continue to take
Other Species as bycatch. However, potential impacts to reproductive success of the specific species
within this complex are unknown since current baseline condition and species-specific reproductive
status have not been determined. Long-term climate change and regime shifts could have impacts to
the reproductive success of the Other Species depending on the direction of the shift. It has been
shown in other aquatic species that warm trends favor recruitment while cool trends weaken
recruitment but it is currently not known how the Other Species will respond to climatic fluctuations.

e Cumulative Effect. For all members of the Other Species complex, life history and distribution
information are minimal in both the BSAI and the GOA. Current reproductive status of species with
this complex are unknown and persistent past effects have not been identified. The combined effects
of changes to reproductive success on Other Species resulting from internal catch and reasonably
foreseeable future external events (both human controlled and natural) are therefore, unknown.

Change in Genetic Structure of Population

« Internal Effect of the Alternative. The potential effects of changes in genetic structure of the Other
Species population in BSAI and GOA are unknown under Alternative 2, FMP 2.1. The current
baseline condition is unknown and genetic structure of species-specific populations within this
complex have not been determined.

¢ Persistent Past Effects. The current genetic composition of the Other Species complex is unknown.
It is possible under current Other Species management in the BSAI and GOA, that a species or even
aspecies group could be disproportionately exploited while the overall aggregate Other species TAC
is not reached. In addition, the highest observed catches of non-target species are within the
categories receiving the least intensive management under the current FMP: Other Species and
Nonspecified Species. This possible overexploitation could have impacts to the genetic structure of
the population if genetic composition within these species groups have been significantly altered. It
is unclear if persistent past effects on the populations exist.

¢ Reasonably Foreseeable Future External Effects. In the BSAI and GOA, state-managed
commercial fisheries, IPHC halibut longline fishery, and state sport halibut fishery continue to take
Other Species as bycatch. However, their potential impacts to genetic structure of the specific
species’ populations within this complex are unknown. Long-term climate change and regime shifts
are not expected to result in direct mortality and would not be considered contributing effects to
changes in genetic structure of populations.

¢ Cumulative Effect. For all members of the Other Species complex, life history and distribution
information are minimal in both the BSAI and the GOA. Current genetic structure of species-specific
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populations within this complex are unknown and persistent past effects have not been identified.
The combined effects of changes to genetic structure of populations within the Other Species
complex resulting from internal catch and reasonably foreseeable future external events (both human
controlled and natural) are therefore, unknown.

Change in Biomass

¢ Internal Effect of the Alternative. The potential effect of change in biomass on BSAI and GOA
Other Species is unknown under Alternative 2, FMP 2.1. The current baseline condition is unknown
and species-specific catch information is lacking for this complex since species identification does
not occur in the fisheries. Formal stock assessments are not conducted for Other Species and most
biomass estimates for BSAI and GOA Other Species are unreliable or not known.

¢ Persistent Past Effects. It is possible under current Other Species management in the BSAI and
GOA, that a species or even a species group could be disproportionately exploited while the overall
aggregate Other species TAC is not reached. In addition, the highest observed catches of non-target
species are within the categories receiving the least intensive management under the current FMP:
Other Species and Nonspecified Species. Although persistent past effects potentially impacting
biomass could exist, without a baseline condition established, they remain unknown.

¢ Reasonably Foreseeable Future External Effects. In the BSAI and GOA, state-managed
commercial fisheries, IPHC halibut longline fishery, and state sport halibut fishery continue to take
Other Species as bycatch. However, potential impacts to the specific species within this complex are
unknown since current baseline condition has not been determined. Long-term climate change and
regime shifts could have impacts on the biomass of the Other Species depending on the direction of
the shift. It has been shown in other aquatic species that warm trends favor recruitment while cool
trends weaken recruitment but it is currently not known how the Other Species will respond to
climatic fluctuations.

¢ Cumulative Effect. For all members of the Other Species complex, life history and distribution
information are minimal in both the BSAI and the GOA. Species identification does not occur in the
fisheries and potential impacts of changes in biomass on this species complex as a whole are
unknown. Although persistent past effects potentially impacting biomass could exist, without a
baseline condition established, they remain unknown. The combined effects of these changes on
Other Species resulting from internal catch and reasonably foreseeable future external events (both
human controlled and natural) are therefore, unknown.

Change in Habitat

¢ Internal Effect of the Alternative. The potential effects of habitat changes to BSAland GOA Other
Species is unknown under Alternative 2, FMP 2.1. A current baseline condition has not been
determined.

¢ Persistent Past Effects. Under current management in the BSAI and GOA, impacts to habitat could
be occurring for some of the species within the Other Species complex. However, the species
included in this complex have diverse habitat preferences and distribution patterns. Although
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persistent past effects potentially impacting habitat for some or all of these species could exist,
without a baseline condition established, they remain unknown.

¢ Reasonably Foreseeable Future External Effects. In the BSAI and GOA, state-managed
commercial fisheries, IPHC halibut longline fishery, and state sport halibut fishery continue to take
Other Species as bycatch. However, potential impacts to habitat of the specific species within this
complex are unknown. Long-term climate change and regime shifts are not expected to result in
significant change to physical habitat and are not considered contributing factors to potential effects.

¢ Cumulative Effect. For all members of the Other Species complex, life history and distribution
information are minimal in both the BSAI and the GOA. These species also have diverse habitat
preferences. Although persistent past effects potentially impacting habitat could exist, without a
baseline condition established, they remain unknown. The combined effects of changes to habitat on
Other Species resulting from internal catch and reasonably foreseeable future external events (both
human controlled and natural) are therefore, unknown.

Direct/Indirect Effects FMP 2.2 — Other Species

Direct and indirect effects for Other species include mortality along with changes in reproductive success,
genetic structure of population, and habitat. The significance of these effects caused by changes in catch for
any of these non-target species groups are unknown, because information on stock status is lacking in order
to determine how these stocks respond to changes in catch. For many non-target species, the differences in
catch between the comparative baseline and FMP 2.2 are relatively small, such that diverse alternatives may
have similar (unknown) effects on each stock. A summary of these effects is shown in Table 4.5-85.

Under FMP 2.2, total catch of BSAIsquid and Other Species and GOA Other Species is predicted to increase
by several thousand tons per year. This is due to predicted increases in catches of the target species that other
species are caught with. Most of this increase is predicted in the catch of skate and sculpin in both areas.
Catch projections for specific groups within BSAI and GOA Other Species are presented below.

Squid

In the BSALI, squid catch is predicted to nearly double and then decrease to just above the current level over
the five projection years, likely following trends in the pollock fishery. Squid catch is predicted to slowly
increase to double its current magnitude over the five year projection period in the GOA, likely reflecting
increasing catches in the pollock fishery. However, observed GOA squid catch has been low historically, so
doubling may not cause different population impacts than current catch levels.

Sculpin

Catches of BSAI sculpin are predicted to increase by about 1,000 mt relative to current catches. GOA sculpin
catch is predicted to increase by 200 mt per year over the projection period.

Shark

BSAI shark species have been separated into Pacific sleeper shark, salmon shark, dogfish, and other shark.
Catches of all of these species are predicted to increase slightly and then decrease to close to current levels
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under FMP 2.2. As in the BSAI shark catches are partitioned into Pacific sleeper shark, salmon shark,
dogfish, and other shark. While all shark catch in the GOA is predicted to be relatively low, catches of other
shark are predicted to increase by an order of magnitude, catches of Pacific sleeper shark and salmon shark
are predicted to decrease slightly, and catches of dogfish will remain relatively similar to current levels.

Skate

The catch of BSAl skate is predicted to increase by nearly 2,000 mt to over 21,000 mt for all projection years.
The increased catch of skates may reflect increased catches in both longline fisheries for Pacific cod and in
bottom trawl fisheries for cod and flatfish. Skate catch in GOA is predicted to increase by about 1,000 mt,
which is the same order of magnitude as current catches and may warrant increased management attention
if it actually happened.

Octopi

Octopus catch in the BSAI is predicted to remain stable at about 500 mt per year. The trace amounts of
octopus catch reported in the GOA are predicted to decrease slightly over the projection period, with no
discernable differences in the currently unknown population impacts.

Cumulative Effects Analysis

A summary of the cumulative effects analysis associated with Alternative 2, FMP 2.2 is shown in Table
4.5-86. For further information on persistent past effects included in this analysis (see Section 3.5.3 of this
Programmatic SEIS.

Mortality

¢ Internal Effect of the Alternative. The potential effect of fishing mortality on BSAI and GOA
Other Species is unknown under Alternative 2, FMP 2.2. The current baseline condition is unknown
and species-specific catch information is lacking for this complex since species identification does
not occur in the fisheries.

¢ Persistent Past Effects. It is possible under current Other Species management in the BSAI and
GOA, that a species or even a species group could be disproportionately exploited while the overall
aggregate Other species TAC is not reached. In addition, the highest observed catches of non-target
species are within the categories receiving the least intensive management under the current FMP:
Other Species and Nonspecified Species. It is difficult to determine how much protection is afforded
by a TAC set with the use of data-poor criteria.

¢ Reasonably Foreseeable Future External Effects. In the BSAI and GOA, state-managed
commercial fisheries, IPHC halibut longline fishery, and state sport halibut fishery continue to take
Other Species as bycatch. However, potential impacts to the specific species within this complex are
unknown since current baseline condition has not been determined. Long-term climate change and
regime shifts are not expected to result in direct mortality.

¢ Cumulative Effect. For all members of the Other Species complex, life history and distribution
information are minimal in both the BSAI and the GOA. Species identification does not occur in the
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fisheries and potential impacts of mortality on this species complex as a whole are unknown. The
combined effects of mortality on other Species resulting from internal catch and reasonably
foreseeable future external events (both human controlled and natural) are therefore, unknown.

Change in Reproductive Success

¢ Internal Effect of the Alternative. The potential effects of changes in reproductive success on BSAI
and GOA Other Species are unknown under Alternative 2, FMP 2.2. The current baseline condition
is unknown and species-specific reproductive status has not been determined.

¢ Persistent Past Effects. Current reproductive status of the Other Species complex is unknown. It
is possible under current Other Species management in the BSAI and GOA, that a species or even
aspecies group could be disproportionately exploited while the overall aggregate Other species TAC
is not reached. In addition, the highest observed catches of non-target species are within the
categories receiving the least intensive management under the current FMP: Other Species and
Nonspecified Species. This possible overexploitation could have impacts to reproductive success if
sex-ratios of these species are significantly altered or if sex-specific aggregations are overfished.
However, persistent past effects on the population have not been determined.

¢ Reasonably Foreseeable Future External Effects. In the BSAI and GOA, state-managed
commercial fisheries, [IPHC halibut longline fishery, and state sport halibut fishery continue to take
Other Species as bycatch. However, potential impacts to reproductive success of the specific species
within this complex are unknown since current baseline condition and species-specific reproductive
status have not been determined. Long-term climate change and regime shifts could have impacts to
the reproductive success of the Other Species depending on the direction of the shift. It has been
shown in other aquatic species that warm trends favor recruitment while cool trends weaken
recruitment but it is currently not known how the Other Species will respond to climatic fluctuations.

¢ Cumulative Effect. For all members of the Other Species complex, life history and distribution
information are minimal in both the BSAI and the GOA. Current reproductive status of species with
this complex are unknown and persistent past effects have not been identified. The combined effects
of changes to reproductive success on Other Species resulting from internal catch and reasonably
foreseeable future external events (both human controlled and natural) are therefore, unknown.

Change in Genetic Structure of Population

« Internal Effect of the Alternative. The potential effects of changes in genetic structure of the Other
Species population in BSAI and GOA are unknown under Alternative 2, FMP 2.2. The current
baseline condition is unknown and genetic structure of species-specific populations within this
complex have not been determined.

¢ Persistent Past Effects. The current genetic composition ofthe Other Species complex is unknown.
It is possible under current Other Species management in the BSAI and GOA, that a species or even
aspecies group could be disproportionately exploited while the overall aggregate Other species TAC
is not reached. In addition, the highest observed catches of non-target species are within the
categories receiving the least intensive management under the current FMP: Other Species and
Nonspecified Species. This possible overexploitation could have impacts to the genetic structure of
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the population if genetic composition within these species groups have been significantly altered. It
is unclear if persistent past effects on the populations exist.

¢ Reasonably Foreseeable Future External Effects. In the BSAI and GOA, state-managed
commercial fisheries, IPHC halibut longline fishery, and state sport halibut fishery continue to take
Other Species as bycatch. However, their potential impacts to genetic structure of the specific
species’ populations within this complex are unknown. Long-term climate change and regime shifts
are not expected to result in direct mortality and would not be considered contributing effects to
changes in genetic structure of populations.

¢ Cumulative Effect. For all members of the Other Species complex, life history and distribution
information are minimal in both the BSAI and the GOA. Current genetic structure of species-specific
populations within this complex are unknown and persistent past effects have not been identified.
The combined effects of changes to genetic structure of populations within the Other Species
complex resulting from internal catch and reasonably foreseeable future external events (both human
controlled and natural) are therefore, unknown.

Change in Biomass

¢ Internal Effect of the Alternative. The potential effect of change in biomass on BSAI and GOA
Other Species is unknown under Alternative 2, FMP 2.2. The current baseline condition is unknown
and species-specific catch information is lacking for this complex since species identification does
not occur in the fisheries. Formal stock assessments are not conducted for Other Species and most
biomass estimates for BSAI and GOA Other Species are unreliable or not known.

¢ Persistent Past Effects. It is possible under current Other Species management in the BSAI and
GOA, that a species or even a species group could be disproportionately exploited while the overall
aggregate Other species TAC is not reached. In addition, the highest observed catches of non-target
species are within the categories receiving the least intensive management under the current FMP:
Other Species and Nonspecified Species. Although persistent past effects potentially impacting
biomass could exist, without a baseline condition established, they remain unknown.

¢ Reasonably Foreseeable Future External Effects. In the BSAI and GOA, state-managed
commercial fisheries, IPHC halibut longline fishery, and state sport halibut fishery continue to take
Other Species as bycatch. However, potential impacts to the specific species within this complex are
unknown since current baseline condition has not been determined. Long-term climate change and
regime shifts could have impacts on the biomass of the Other Species depending on the direction of
the shift. It has been shown in other aquatic species that warm trends favor recruitment while cool
trends weaken recruitment but it is currently not known how the Other Species will respond to
climatic fluctuations.

¢ Cumulative Effect. For all members of the Other Species complex, life history and distribution
information are minimal in both the BSAI and the GOA. Species identification does not occur in the
fisheries and potential impacts of changes in biomass on this species complex as a whole are
unknown. Although persistent past effects potentially impacting biomass could exist, without a
baseline condition established, they remain unknown. The combined effects of these changes on
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Other Species resulting from internal catch and reasonably foreseeable future external events (both
human controlled and natural) are therefore, unknown.

Change in Habitat

¢ Internal Effect of the Alternative. The potential effects of habitat changes to BSAland GOA Other
Species is unknown under Alternative 2, FMP 2.2. A current baseline condition has not been
determined.

¢ Persistent Past Effects. Under current management in the BSAI and GOA, impacts to habitat could
be occurring for some of the species within the Other Species complex. However, the species
included in this complex have diverse habitat preferences and distribution patterns. Although
persistent past effects potentially impacting habitat for some or all of these species could exist,
without a baseline condition established, they remain unknown.

¢ Reasonably Foreseeable Future External Effects. In the BSAI and GOA, state-managed
commercial fisheries, [IPHC halibut longline fishery, and state sport halibut fishery continue to take
Other Species as bycatch. However, potential impacts to habitat of the specific species within this
complex are unknown. Long-term climate change and regime shifts are not expected to result in
significant change to physical habitatand are not considered contributing factors to potential effects.

¢ Cumulative Effect. For all members of the Other Species complex, life history and distribution
information are minimal in both the BSAI and the GOA. These species also have diverse habitat
preferences. Although persistent past effects potentially impacting habitat could exist, without a
baseline condition established, they remain unknown. The combined effects of changes to habitat on
Other Species resulting from internal catch and reasonably foreseeable future external events (both
human controlled and natural) are therefore, unknown.

4.6.4 Bering Sea Aleutian Islands and Gulf of Alaska Forage Fish Alternative 2 Analysis

The BSAI and GOA FMPs were amended in 1998 to establish a forage species category to prevent the
development of directed fisheries on these ecologically important non-target species. Forage fish are
described in more detail in Section 3.5.4.

Direct/Indirect Effects of FMP 2.1 — BSAI and GOA Forage Fish
Total Biomass

Total biomass of BSAI and GOA forage fish is unknown at this time. Under FMP 2.1, the ban on a directed
fishery on forage fish would be repealed. If an intensive, directed fishery for forage fish was developed it
is possible to envision a negative impact on forage fish populations. On the large scale, due to economic and
biological factors, it is unlikely thata fishery with enough intensity would be able to develop to reduce forage
fish populations to below a sustainable level. However, it is possible that a local fishery could develop and
create localized forage fish depletions that could place competitive strains on predator populations (seabirds,
marine mammals, groundfish). Without the development of a forage fish fishery, the effect of FMP 2.1 on
the total biomass of forage fish is thought to be insignificant.
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Spawning Biomass

Spawning biomass of BSAI and GOA forage fish is unknown at this time. Under FMP 2.1 it is possible for
a fishery to develop on forage fish. If a fishery was developed, the spawning biomass could decrease from
their current levels due to increased fishing effort. However, unless the fishery was extremely intensive it
would most likely not significantly affect the spawning biomass.

Catch/Fishing Mortality

Under FMP 2.1 the ban on a directed fishery on forage species would be lifted. It is impossible to predict
how the fishery would react to this. Even with a lifting of the ban, due to economic reasons a fishery for
forage species would not necessarily commence. Therefore, the model can only forecast incidental catch
rates of forage fish.

Forage fish are taken in small amounts as incidental catch in several target fisheries. The bulk (> 90 percent
most years) of the forage fish bycatch is made up of smelt species (Osmeridae) from the pollock fishery. In
the BSAI region, model projections for FMP 2.1 indicate incidental catch of forage fish would increase
considerably above the current level (Table H.4-22 in Appendix H). Over the next 5 years the pollock catch
in the GOA is projected to grow rapidly under FMP 2.1 (Table H.4-41 in Appendix H). This increased
pollock catch under this FMP is expected to lead to greater, yet still relatively low, incidental catches of
forage fish.

Fishing mortality of BSAI and GOA forage fish is unknown at this time. Under FMP 2.1, an increase in
forage fish bycatch, and hence fishing mortality, would be expected. Also, if a directed fishery for forage
fish developed under FMP 2.1, fishing mortality would obviously increase.

Spatial/Temporal Concentration of Fishing Mortality

Little is known about the current spatial or temporal concentration of fishing mortality for forage species.
It would be hypothetically possible for a directed fishery, under FMP 2.1, to create localized depletions in
forage fish creating competitive forces on other predator species (marine mammals, sea birds, groundfish).
However, it is unknown if this type of fishery would develop for economic reasons.

Status Determination

The MSST of forage fish species is unknown at this time but it is highly unlikely that management practices
under FMP 2.1 would lead to stocks dropping below a sustainable level.

Age and Size Composition and Sex Ratio

The age and size composition of the species in the forage fish group is unknown. It is unknown how FMP
2.1 would change the age and size composition of the forage fish species. The sex ratio of forage fish is
currently assumed to be 50:50. There is no information available that would suggest this would change under
FMP 2.1.
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Habitat-Mediated Impacts

Little is known about the relationship between forage fish and their habitat. It is unknown how any of the
considered FMPs would change the suitability of the habitat occupied by forage fish.

Predation-Mediated Impacts

The predator-prey interactions of forage fish are very complex and difficult to predict. With the given data
it would be extremely difficult to accurately assess the predator-prey impacts of FMP 2.1.

Summary of Effects of FMP 2.1 — BSAI and GOA Forage Fish

Information on forage fish species is very limited. Total biomass, spawning biomass and fishing mortality
are not estimated in the model used for this analysis. Therefore, only qualitative assessment of the FMPs
effects on these measures can be described.

A directed fishery for forage fish is currently prohibited by Amendment 36 and 39 in the BSAI and GOA
FMP. Under FMP 2.1 this ban would be lifted. Direct effects of FMP 2.1 would include incidental take of
forage fish in other fisheries and any direct take from a fishery that may develop. It is impossible to predict
how, or if a forage fish fishery would develop under FMP 2.1. Even with a lifting of the ban, due to
economic reasons a fishery for forage species would not necessarily commence. Therefore, the model can
only forecast incidental catch rates for forage fish.

The model is able to estimate future bycatch of forage fish by averaging the 1997-2001 bycatch matrix.
Model output for forage fish bycatch is closely linked to pollock catch. Smelts make up the vast majority of
the forage fish bycatch in the BSAland GOA. The bulk of the smelt bycatch comes from the pollock fishery.
Therefore, the projected level of incidental catch of forage fish is highly correlated with the pollock TAC set
for the FMP. Under FMP 2.1 the pollock TAC is set to a more aggressive level. Pollock catch, and hence
forage fish bycatch, is forecast to increase appreciably in the BSAI (Table H.4-22 in Appendix H). In the
GOA the catch of pollock s also modeled to increase considerably in the next 5 years. Assuming the bycatch
rate of forage fish stays constant, a large increase in the total forage fish bycatch is predicted to result (Table
H.4-41in Appendix H). Although the total biomass of forage fish is unknown, the amount of incidental catch
predicted for FMP 2.1 is thought to be a relatively small fraction of the biomass and unlikely to effect the
abundance of the stock in either the BSAI or GOA.

As stated above, FMP 2.1 removes the ban on a directed forage fish fishery. If a fishery were to be
developed, for biological and economic reasons the most likely forage species group to be exploited would
be the smelts (Osmeridae). If anintensive, directed fishery for smelt was developed it is possible to envision
a negative impact on forage fish populations. On the large scale, due to economic factors, it is unlikely that
a fishery with enough intensity would be able to develop to reduce forage fish populations to below a
sustainable level. However, it is possible that a fishery could create localized forage fish depletions that
could place competitive stress on predator populations (seabirds, marine mammals, groundfish).

Indirect effects of FMP 2.1 include habitat disturbance and disproportionate removals of predators or prey.
There is insufficient information to address the indirect effects of FMP 2.1 (Tables 4.5-87 and 4.5-88).
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Cumulative Effects Analysis of FMP 2.1 — BSAI and GOA Forage Fish

Mortality

¢ Internal Effects. The effect of fishing mortality on the BSAI and GOA forage fish is rated as
insignificant under FMP 2.1.

e Persistent Past Effects have not been identified for fishing mortality in the BSAI and GOA forage
fish stock.

¢ Reasonably Foreseeable Future External Effects on mortality are indicated due to potential
adverse contributions of marine pollution since acute and/or chronic pollution events could cause
forage fish mortality. Climate changes and regime shifts are considered non-contributing factors
since it is unlikely that the change in water temperatures would be of sufficient magnitude to result
in mortality of forage fish (see Sections 3.5.4 and 3.10). Alaska subsistence and personal use
fisheries are identified as potential adverse contributors to forage fish mortality, however, the
removal of these species is expected to be minimal.

¢ Cumulative Effect. A cumulative effect is identified for mortality of BSAI and GOA forage fish and
israted as insignificant. Removals at projected levels are small and not expected to have a population
level impact. The combined effect of internal and external removals is unlikely to jeopardize the
capacity of the stock to maintain current population levels.

Change in Biomass [evel

¢ Internal Effects. The change in biomass level under FMP 2.1 is rated as unknown.

e Persistent Past Effects have not been identified for the change in biomass in the BSAI and GOA
forage fish stock.

¢ Reasonably Foreseeable Future External Effects on the change in biomass are indicated due to
the potential adverse contributions of marine pollution since acute and/or chronic pollution events
could cause forage fish mortality. Climate changes and regime shifts have also been identified as
having potential beneficial or adverse contributions on the forage fish biomass level. A strong
Aleutian Low and increased water temperatures tend to result in weak recruitment (see Sections 3.5.4
and 3.10). The Alaska subsistence and personal use fisheries have been identified as a potential
adverse contributor to the change in biomass level of BSAI and GOA forage fish. Subsistence and
personal use fisheries concentrate mostly on the smelt species, however it is unlikely that these
fisheries would have a population level effect.

¢ Cumulative Effect. A cumulative effect is possible for the change in biomass level of BSAI and
GOA forage fish, but the effect is unknown. Total and spawning biomass are unavailable for the
forage fish species at this time.
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Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population

—  Change in Reproductive Success

¢ Internal Effects. Under FMP 2.1 the effect of the spatial/temporal concentration of catch is
unknown.

e Persistent Past Effects are not identified for the genetic structure of the BSAI and GOA forage fish.
Climate changes and regime shifts are identified as influencing the reproductive success of BSAland
GOA forage fish. For example, some Osmeridae species have shown a decline in recruitment since
the late 1970s, coinciding with the increase water temperature.

¢ Reasonably Foreseeable Future External Effects on the reproductive success of forage fish due
to climate changes and regime shifts are potential beneficial or adverse. Marine pollution has also
been identified as a potential adverse contribution since acute and/or chronic pollution events could
alter the genetic structure and/or the reproductive success of BSAI and GOA forage fish. The Alaska
subsistence and personal use fisheries are identified as having potential adverse contributors to the
genetic structure and reproductive success of BSAland GOA forage species. As stated above, these
fisheries mainly target smelt species, however it is unlikely the removals in these fisheries would be
large enough and taken in a localized manner such that would jeopardize the capacity of the stocks
to maintain current population levels.

¢ Cumulative Effect. A cumulative effect is possible for the spatial/temporal concentration of the
forage fish catch, however this effect is unknown. Information on the spatial/temporal concentration

of the BSAI and GOA forage fish bycatch is currently lacking.

Change in Prey Availability

¢ Internal Effects. Under FMP 2.1, the change in prey availability for the BSAl and GOA forage fish
is unknown.

¢ Persistent Past Effects are identified for the change in prey availability of the BSAI and GOA
forage fish stock and include climate changes and regime shifts. Crab and shrimp have shown
variation in abundance associated with changes in climate and water temperatures. However, studies
on most benthic invertebrates have not been conducted (see Sections 3.5.4 and 3.10).

¢ Reasonably Foreseeable Future External Effects of the climate changes and regime shifts on the
BSAI and GOA forage fish stock are potential beneficial or adverse. Marine pollution has also been
identified as a potential adverse contribution since acute and/or chronic pollution events could reduce
prey availability or prey quality and thus jeopardize the stocks ability to maintain current population
levels. Alaska subsistence and personal use fisheries are identified as potential adverse contributors
to the prey availability of BSAI and GOA forage fish. However, the catch/bycatch of these species
is expected to be minimal and unlikely to have a population level impact.

¢ Cumulative Effect. A cumulative effect is possible for change in prey availability, however, this
effect is unknown. Information on forage fish prey interactions is insufficient.
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Change in Habitat Suitability

¢ Internal Effects. Under FMP 2.1, the change in habitat suitability for the BSAI and GOA forage
fish is unknown.

¢ Persistent Past Effects identified for BSAI and GOA forage fish include climate changes and
regime shifts (see Sections 3.5.4 and 3.10).

¢ Reasonably Foreseeable Future External Effects of the climate changes and regime shifts on the
BSAI and GOA forage fish stock are potential beneficial or adverse. Marine pollution has also been
identified as a potential adverse contribution since acute and/or chronic pollution events could cause
habitat degradation and may cause changes in spawning or rearing success. Alaska subsistence and
personal use fisheries are identified as potential adverse contributors to forage fish habitat suitability
(see Section 3.6).

¢ Cumulative Effect. A cumulative effect is identified for BSAI and GOA forage fish habitat
suitability, however this effect is unknown. Information of forage fish habitat and the distribution
of the fisheries on these habitats is insufficient at this time.

Summary of Cumulative Effects —- BSAI and GOA Forage Fish

Although cumulative effects have been identified for mortality, change in biomass level, change in genetic
structure, change in reproductive success, change in prey availability and change in habitat suitability, all
effects are unknown except for mortality. Mortality has been identified as insignificant (Tables 4.5-89 and
4.5-90).

Direct/Indirect Effects of FMP 2.2 — BSAI and GOA Forage Fish

Total and Spawning Biomass

Total and spawning biomass of BSAI and GOA forage fish is unknown at this time. The incidental catch
rates predicted for FMP 2.2 is not expected to affect biomass.

Catch/Fishing Mortality

A directed fishery on forage species is prohibited by Amendment 36 and 39 in the BSAI and GOA FMPs.
However, forage fish are taken in small amounts as incidental catch in several target fisheries. The bulk (>
90 percent most years) of the forage fish bycatch is made up of smelt species (Osmeridae) from the pollock
fishery. In the BSAIregion, model projections for FMP 2.2 indicate incidental catch of forage fish would
increase considerably above the current level (Table H.4-22 in Appendix H). Over the next 5 years the
pollock catch in the GOA is projected to grow rapidly under FMP 2.2 (Table H.4-41 in Appendix H). This
increased pollock catch under this FMP is expected to lead to greater, yet still small, incidental catches of
forage fish.

Fishing mortality of BSAI and GOA forage fish is unknown at this time. As described above, forage fish
bycatch and hence fishing mortality would increase under FMP 2.2. Currently, fishing mortality of forage
fish is thought to be small and the predicted increase is thought to be trivial.
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Spatial/Temporal Concentration of Fishing Mortality
Little is known about the current spatial or temporal concentration of fishing mortality for forage species.
It is unknown how the spatial or temporal concentration of fishing effort is expected to change under

FMP 2.2

Status Determination

The MSST of forage fish species is unknown at this time but it is highly unlikely that management practices
under FMP 2.2 would lead to stocks dropping below a sustainable level.

Age and Size Composition and Sex Ratio

The age and size composition of the species in the forage fish group is unknown. It is assumed that the age
and size composition of forage fish would not change under FMP 2.2. The sex ratio of forage fish is assumed
to be 50:50. There is no information available that would suggest this would change under FMP 2.2.

Habitat-Mediated Impacts

Little is known about the relationship between forage fish and their habitat. It is unknown how any of the
considered FMPs would change the suitability of the habitat occupied by forage fish.

Predation-Mediated Impacts

The predator-prey interactions of forage fish are very complex and difficult to predict. With the given data
it would be extremely difficult to accurately assess the predator-prey impacts of FMP 2.2.

Summary of Effects of FMP 2.2 — BSAI and GOA Forage Fish

Information on forage fish species is very limited. Total biomass, spawning biomass and fishing mortality
are not estimated in the model used for this analysis. Therefore, only qualitative assessment of the FMPs
effects on these measures can be described.

A directed fishery for forage fish is prohibited by Amendment 36 and 39 in the BSAI and GOA FMPs.
Therefore the only direct effect of FMP 2.2 is incidental take of forage fish in other fisheries.

The model is able to estimate future bycatch of forage fish by averaging the 1997-2001 bycatch matrix.
Model output for forage fish bycatch is closely linked to pollock catch. Smelts make up the vast majority of
the forage fish bycatch in the BSAI and GOA. The bulk of the smelt bycatch comes from the pollock fishery.
Therefore, the projected level of incidental catch of forage fish is highly correlated with the pollock TAC set
for the FMP. Under FMP 2.2 the pollock TAC is set to a more aggressive level. Pollock catch, and hence
forage fish bycatch, is projected to increase appreciably in the BSAI (Table H.4-22 in Appendix H). In the
GOA the catch of pollock is modeled to increase considerably in the next 5 years (Table H.4-41 in Appendix
H). Assuming the bycatch rate of forage fish stays constant, a significant increase in the total forage fish
bycatch will result. Although the total biomass of forage fish is unknown, the amount of incidental catch
predicted for FMP 2.2 is thought to be a relatively small fraction of the biomass and unlikely to effect the
abundance of the stock in the BSAI or GOA.

SEPTEMBER 2003 CHAPTER 4 - DRAFT PROGRAMMATIC SEIS

4.6-288



Indirect effects of FMP 2.2 include habitat disturbance and disproportionate removals of predators or prey.
There is insufficient information to address the indirect effects of FMP 2.2 (Tables 4.5-87 and 4.5-88).

Cumulative Effects Analysis of FMP 2.2 — BSAI and GOA Forage Fish

Mortality

¢ Internal Effects. The effect of fishing mortality on the BSAI and GOA forage fish is rated as
insignificant under FMP 2.2.

¢ Persistent Past Effects have not been identified for fishing mortality in the BSAI or GOA forage
fish stock.

¢ Reasonably Foreseeable Future External Effects on mortality are the same as those indicated
under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for mortality of BSAl and GOA forage fish and
israted as insignificant. Removals at projected levels are small and not expected to have a population
level impact. The combined effect of internal and external removals is unlikely to jeopardize the
capacity of the stock to maintain current population levels.

Change in Biomass Level

¢ Internal Effects. The total and spawning biomass for BSAI and GOA forage fish is unknown at this
time.

¢ Persistent Past Effects have not been identified for the change in biomass in the BSAI and GOA
forage fish stock.

¢ Reasonably Foreseeable Future External Effects on the change in biomass are the same as those
indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is possible for the change in biomass level of and GOA
forage fish, but the effect isunknown. Total and spawning biomass are unavailable for the forage fish
species at this time.

Spatial/Temporal Concentration of Catch
—  Change in Genetic Structure of Population
—  Change in Reproductive Success

¢ Internal Effects. Under FMP 2.2 the effect of the spatial/temporal concentration of catch is
unknown.

e Persistent Past Effects identified for the change in reproductive success and genetic structure of the
BSAI and GOA forage fish are the same as those indicated under FMP 2.1.
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¢ Reasonably Foreseeable Future External Effects identified for the change in reproductive success
and genetic structure of the BSAI and GOA forage fish are the same as those indicated under FMP
2.1.

¢ Cumulative Effect. A cumulative effect is possible for the spatial/temporal concentration of the
forage fish catch, however this effect unknown. Information on the spatial/temporal concentration
of the BSAI and GOA forage fish bycatch is currently lacking.

Change in Prey Availability

¢ Internal Effects. Under FMP 2.2, the change in prey availability for the BSAI and GOA forage fish
is unknown.

¢ Persistent Past Effects identified for the change in prey availability are the same as those indicated
under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects identified for the change in prey availability are
the same as those indicated under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for change in prey availability, however, this
effect is unknown. Information on forage fish prey interactions is insufficient.

Change in Habitat Suitability

¢ Internal Effects. Under FMP 2.2, the change in habitat suitability for the BSAI and GOA forage
fish is unknown.

e Persistent Past Effects identified for the change in habitat suitability are the same as those described
under FMP 2.1.

¢ Reasonably Foreseeable Future External Effects identified for the change in habitat suitability
are the same as those described under FMP 2.1.

¢ Cumulative Effect. A cumulative effect is identified for BSAI and GOA forage fish habitat
suitability, however this effect unknown. Information of forage fish habitat and the distribution of
the fisheries on these habitats is insufficient at this time.

Summary of Cumulative Effects - BSAI and GOA Forage Fish

Although cumulative effects have been identified for mortality, change in biomass level, change in genetic
structure, change in reproductive success, change in prey availability and change in habitat suitability, all
effects are unknown except for mortality. Mortality has been identified as insignificant (Tables 4.5-89 and
4.5-90).
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4.6.5 Bering Sea/Aleutian Islands and Gulf of Alaska Non-Specified Species Alternative 2
Analysis

Grenadiers have been chosen to illustrate potential effects to non-specified species because they are currently
the major catch in the non-specified FMP category. Non-specified species is a huge and diverse category
encompassing every species not listed in the current FMP as a target, prohibited, forage, or Other Species.
Considering a single species group from this category, such as grenadier, cannot possibly represent the
diverse effects to all species in the category. However, because information is lacking for nearly all of these
groups, and they are caught in small or unknown amounts (due to a lack of reporting requirements in this
category), only potential effects to grenadier are discussed.

Formal stock assessments are not conducted for grenadiers. Thus, changes in total biomass, reproductive
success, genetic structure of population, habitat, or mortality rates under any FMP alternative cannot be
determined due to lack of a baseline condition. Changes in bycatch of grenadiers were predicted based on
modeled changes in target species catches and population trajectories (sablefish target fisheries have the most
grenadier bycatch). While changes in bycatch relative to the comparative baseline are reported here, it is
important to emphasize that determinations cannot be made as to how these changes in catch actually impact
grenadier populations, or whether these impacts might be negative, positive, or neutral.

Direct/Indirect Effects FMP 2.1 — Non-Specified Species

Direct and indirect effects for grenadier include mortality along with changes in reproductive success, genetic
structure of population, and habitat. The significance of these effects caused by changes in catch for any of
these non-target species groups are unknown, because information on stock status is lacking in order to
determine how these stocks respond to changes in catch. For many non-target species, the differences incatch
between the comparative baseline and FMP 2.1 are relatively small, such that diverse alternatives may have
similar (unknown) effects on each stock. A summary of these effects are is shown in Table 4.5-91.

Under FMP 2.1, catch of grenadiers in both the BSATand GOA is predicted to increase. In the BSAI catches
are double the currently observed level for most projection years. In the GOA, catches increase from about
11,000 mt to over 18,000 mt, a level which might warrant management attention if it were actually observed.
However, even this level of catch has unknown population impacts because we do not know the species
composition of the catch or the life history of any grenadier species in Alaskan waters to assess whether there
would be population impacts.

Cumulative Effects Analysis

A summary of the cumulative effects analysis associated with Alternative 2, FMP 2.1 is shown in Table
4.5-92. For further information on persistent past effects included in this analysis see Section 3.5.5 of this
Programmatic SEIS.

Mortality

¢ Internal Effect of the Alternative. The potential effect of fishing mortality on BSAI and GOA
grenadier is unknown under FMP 2.1. The current baseline condition is unknown and catch
information is lacking for all members of the non-specified category since species identification does
not occur in the fisheries.
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e Persistent Past Effects. No management or monitoring of any species in this category exists, and
retention of any non-specified species is permitted. No reporting requirements for non-specified
species exist and there are no catch limitations or stock assessments. It is possible that grenadier, and
all other species included in the non-specified category, in the BSAI and GOA, could be
disproportionately exploited but stock status remains unknown. Grenadier continue to constitute the
largest portion on the non-target species bycatch in the GOA and mortality is therefore considered
a persistent past effect.

¢ Reasonably Foreseeable Future External Effects. In the BSAI and GOA, the state-managed
commercial fisheries and IPHC halibut longline fishery continue to take grenadier and other non-
specified species as bycatch. However, potential impacts to specific species within this complex are
unknown since current baseline condition has not been determined. Long-term climate change and
regime shifts are not considered contributing factors as they are not expected to result in direct
mortality.

¢ Cumulative Effect. For grenadiers and Other Species within the non-specified complex, life history
and distribution information are minimal in both the BSAI and the GOA. Species identification does
not occur in the fisheries and potential impacts of mortality on this species complex as a whole are
unknown. The combined effects of mortality on grenadiers, and other species with the non-specified
complex, resulting frominternal catch and reasonably foreseeable future external events (both human
controlled and natural) are therefore, unknown for FMP 2.1.

Change in Reproductive Success

¢ Internal Effect of the Alternative. The potential effects of changes in reproductive success on BSAI
and GOA grenadier, and presumably all other species within the non-specified complex, are unknown
under FMP 2.1. The current baseline condition is unknown and species-specific reproductive status
has not been determined.

¢ Persistent Past Effects. Current reproductive status of grenadier is unknown. It is possible that
grenadier, and all other species included in the non-specified category, in the BSAIand GOA, could
be disproportionately exploited, however, stock status remains unknown. This possible
overexploitation could have impacts to reproductive success if sex-ratios of these species are
significantly altered or if sex-specific aggregations are overfished. This overfishing could lead to
reduced recruitment. It is unknown if persistent past effects on the population exist.

¢ Reasonably Foreseeable Future External Effects. In the BSAI and GOA, state-managed
commercial fisheries (specifically sablefish and Greenland turbot longline) and IPHC halibut
longline fishery continue to take grenadier (and other non-specified species) as bycatch. However,
potential impacts to reproductive success of the specific species within this complex are unknown
since current baseline condition and species-specific reproductive status have not been determined.
Long-term climate change and regime shifts could have impacts to the reproductive success of
grenadiers (and other non-specified species) depending on the direction of the shift. It has been
shown in other aquatic species that warm trends favor recruitment while cool trends weaken
recruitment, but it is currently not known how grenadiers, and all other members of the non-specified
category, will respond to climatic fluctuations.
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¢ Cumulative Effect. For grenadiers, and all other species within the non-specified category, life
history and distribution information are minimal in both the BSAI and the GOA. Current
reproductive status of species with this complex are unknown and persistent past effects have not
been identified. The combined effects of changes to reproductive success on grenadiers and other
non-specified species resulting frominternal catch and reasonably foreseeable future external events
(both human controlled and natural) are therefore, unknown for FMP 2.1.

Change in Genetic Structure of Population

¢ Internal Effect of the Alternative. The potential effects of changes in genetic structure of grenadier,
and other species within the non-specified complex, populations in BSAI and GOA are unknown
under FMP 2.1. The current baseline condition is unknown and genetic structure of species-specific
populations within this complex have not been determined.

¢ Persistent Past Effects. The current genetic composition of the non-specified species complex is
unknown. It is possible that grenadier, and all other species included in the non-specified category,
in the BSAI and GOA, could be disproportionately exploited, however, stock status remains
unknown. This possible overexploitation could have impacts to the genetic structure of the
population if genetic composition within these species groups have been significantly altered. It is
unclear if persistent past effects on the populations exist.

¢ Reasonably Foreseeable Future External Effects. In the BSAI and GOA, state-managed
commercial fisheries (specifically sablefish and Greenland turbot longline) and IPHC halibut
longline fishery continue to take grenadier (and other non-specified species) as bycatch. However,
their potential impacts to genetic structure of the specific species’ populations within this complex
are unknown. Long-term climate change and regime shifts are not expected to result in direct
mortality and would not be considered contributing factors in changes to genetic structure of
populations.

¢ Cumulative Effect. For grenadiers, and all members of the non-specified species category, life
history and distribution information are minimal in both the BSAI and the GOA. Current genetic
structure of species-specific populations within this complex are unknown and persistent past effects
have not been identified. The combined effects of changes to genetic structure of populations within
the non-specified species complex resulting from internal catch and reasonably foreseeable future
external events (both human controlled and natural) are therefore, unknown for FMP 2.1.

Change in Biomass

¢ Internal Effect of the Alternative. The potential effect of change in biomass on BSAI and GOA
grenadiers is unknown under FMP 2.1. The current baseline condition is unknown for all members
of the non-specified complex and species-specific catch information is lacking since species
identification does not occur in the fisheries. Formal stock assessments are not conducted and
biomass estimates in the BSAI and GOA for grenadiers, other than those conducted since 1999 for
the giant grenadier, are not known.

¢ Persistent Past Effects. It is possible that grenadier, and all other species included in the non-
specified category, in the BSAI and GOA, could be disproportionately exploited, however, stock
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status remains unknown. The current non-management of grenadiers could mask declines in
individual grenadier species and therefore, lead to overfishing of a given grenadier species. Although
persistent past effects potentially impacting biomass could exist, without a baseline condition
established, they remain unknown.

¢ Reasonably Foreseeable Future External Effects. In the BSAI and GOA, state-managed
commercial fisheries (specifically sablefish and Greenland turbot longline) and IPHC halibut
longline fishery continue to take grenadier (and other non-specified species) as bycatch. However,
potential impacts to the specific species within this complex are unknown since current baseline
condition has not been determined. Long-term climate change and regime shifts could have impacts
on the biomass of grenadiers, and all other members of the non-specified group, depending on the
direction of the shift. It has been shown in other aquatic species that warm trends favor recruitment
while cool trends weaken recruitment but it is currently not known how these non-specified species
will respond to climatic fluctuations.

¢ Cumulative Effect. For all members of the non-specified species complex, life history and
distribution information are minimal in both the BSAIand the GOA. Species identification does not
occur in the fisheries and potential impacts of changes in biomass to grenadier and all other non-
specified species are unknown. Although persistent past effects of changes to biomass could exist,
without a baseline condition established, they remain unknown. The combined effects of these
changes on BSAI and GOA grenadiers, and all other species in the non-specified group, resulting
from internal catch and reasonably foreseeable future external events (both human controlled and
natural) are therefore, unknown for FMP 2.1.

Direct/Indirect Effects FMP 2.2 — Non-Specified Species

Direct and indirect effects for grenadier include mortality along with changes in reproductive success, genetic
structure of population, and habitat. The significance of these effects caused by changes in catch for any of
these non-target species groups are unknown, because information on stock status is lacking in order to
determine how these stocks respond to changes in catch. For many non-target species, the differences in catch
between the comparative baseline and FMP 2.2 are relatively small, such that diverse alternatives may have
similar (unknown) effects on each stock. A summary of these effects is shown in Table 4.5-91.

Under FMP 2.2, catch of grenadiers in both the BSAI and GOA is predicted to remain within or slightly
above the currently observed range. In both areas, grenadier catch is predicted to increase slightly initially
and then decrease, following trends in the sablefish fishery.

Cumulative Effects Analysis
A summary of the cumulative effects analysis associated with Alternative 2, FMP 2.2 is shown in Table

4.5-92. For further information on persistent past effects included in this analysis see Section 3.5.5 of this
Programmatic SEIS.

Mortality

¢ Internal Effect of the Alternative. The potential effect of fishing mortality on BSAI and GOA
grenadier is unknown under FMP 2.2. The current baseline condition is unknown and catch

SEPTEMBER 2003 CHAPTER 4 - DRAFT PROGRAMMATIC SEIS

4.6-294



information is lacking for all members of the non-specified category since species identification does
not occur in the fisheries.

¢ Persistent Past Effects. No management or monitoring of any species in this category exists, and
retention of any non-specified species is permitted. No reporting requirements for non-specified
species exist and there are no catch limitations or stock assessments. It is possible that grenadier, and
all other species included in the non-specified category, in the BSAI and GOA, could be
disproportionately exploited but stock status remains unknown. Grenadier continue to constitute the
largest portion on the non-target species bycatch in the GOA and mortality is therefore considered
a persistent past effect.

¢ Reasonably Foreseeable Future External Effects. In the BSAI and GOA, the state-managed
commercial fisheries and IPHC halibut longline fishery continue to take grenadier and other non-
specified species as bycatch. However, potential impacts to specific species within this complex are
unknown since current baseline condition has not been determined. Long-term climate change and
regime shifts are not considered contributing factors as they are not expected to result in direct
mortality.

¢ Cumulative Effect. For grenadiers and other species within the non-specified complex, life history
and distribution information are minimal in both the BSAl and the GOA. Species identification does
not occur in the fisheries and potential impacts of mortality on this species complex as a whole are
unknown. The combined effects of mortality on grenadiers, and other species with the non-specified
complex, resulting frominternal catch and reasonably foreseeable future external events (both human
controlled and natural) are therefore, unknown for FMP 2.2.

Change in Reproductive Success

e Internal Effect of the Alternative. The potential effects of changes in reproductive success on BSAI
and GOA grenadier, and presumably all other species within the non-specified complex, are unknown
under FMP 2.2. The current baseline condition is unknown and species-specific reproductive status
has not been determined.

e Persistent Past Effects. Current reproductive status of grenadier is unknown. It is possible that
grenadier, and all other species included in the non-specified category, in the BSAI and GOA, could
be disproportionately exploited, however, stock status remains unknown. This possible
overexploitation could have impacts to reproductive success if sex-ratios of these species are
significantly altered or if sex-specific aggregations are overfished. This overfishing could lead to
reduced recruitment. It is unknown if persistent past effects on the population exist.

¢ Reasonably Foreseeable Future External Effects. In the BSAI and GOA, state-managed
commercial fisheries (specifically sablefish and Greenland turbot longline) and IPHC halibut
longline fishery continue to take grenadier (and other non-specified species) as bycatch. However,
potential impacts to reproductive success of the specific species within this complex are unknown
since current baseline condition and species-specific reproductive status have not been determined.
Long-term climate change and regime shifts could have impacts to the reproductive success of
grenadiers (and other non-specified species) depending on the direction of the shift. It has been
shown in other aquatic species that warm trends favor recruitment while cool trends weaken
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recruitment, but it is currently not known how grenadiers, and all other members of the non-specified
category, will respond to climatic fluctuations.

¢ Cumulative Effect. For grenadiers, and all other species within the non-specified category, life
history and distribution information are minimal in both the BSAI and the GOA. Current
reproductive status of species with this complex are unknown and persistent past effects have not
been identified. The combined effects of changes to reproductive success on grenadiers and other
non-specified species resulting from internal catch and reasonably foreseeable future external events
(both human controlled and natural) are therefore, unknown for FMP 2.2.

Change in Genetic Structure of Population

« Internal Effect of the Alternative. The potential effects of changes in genetic structure of grenadier,
and other species within the non-specified complex, populations in BSAI and GOA are unknown
under FMP 2.2. The current baseline condition is unknown and genetic structure of species-specific
populations within this complex have not been determined.

¢ Persistent Past Effects. The current genetic composition of the non-specified species complex is
unknown. It is possible that grenadier, and all other species included in the non-specified category,
in the BSAI and GOA, could be disproportionately exploited, however, stock status remains
unknown. This possible overexploitation could have impacts to the genetic structure of the
population if genetic composition within these species groups have been significantly altered. It is
unclear if persistent past effects on the populations exist.

¢ Reasonably Foreseeable Future External Effects. In the BSAI and GOA, state-managed
commercial fisheries (specifically sablefish and Greenland turbot longline) and IPHC halibut
longline fishery continue to take grenadier (and other non-specified species) as bycatch. However,
their potential impacts to genetic structure of the specific species’ populations within this complex
are unknown. Long-term climate change and regime shifts are not expected to result in direct
mortality and would not be considered contributing factors in changes to genetic structure of
populations.

¢ Cumulative Effect. For grenadiers, and all members of the non-specified species category, life
history and distribution information are minimal in both the BSAI and the GOA. Current genetic
structure of species-specific populations within this complex are unknown and persistent past effects
have not been identified. The combined effects of changes to genetic structure of populations within
the non-specified species complex resulting from internal catch and reasonably foreseeable future
external events (both human controlled and natural) are therefore, unknown for FMP 2.2.

Change in Biomass

¢ Internal Effect of the Alternative. The potential effect of change in biomass on BSAI and GOA
grenadiers is unknown under FMP 2.2. The current baseline condition is unknown for all members
of the non-specified complex and species-specific catch information is lacking since species
identification does not occur in the fisheries. Formal stock assessments are not conducted and
biomass estimates in the BSAI and GOA for grenadiers, other than those conducted since 1999 for
the giant grenadier, are not known.
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¢ Persistent Past Effects. It is possible that grenadier, and all other species included in the non-
specified category, in the BSAI and GOA, could be disproportionately exploited, however, stock
status remains unknown. The current non-management of grenadiers could mask declines in
individual grenadier species and therefore, lead to overfishing of a given grenadier species. Although
persistent past effects potentially impacting biomass could exist, without a baseline condition
established, they remain unknown.

¢ Reasonably Foreseeable Future External Effects. In the BSAI and GOA, state-managed
commercial fisheries (specifically sablefish and Greenland turbot longline) and I[PHC halibut
longline fishery continue to take grenadier (and other non-specified species) as bycatch. However,
potential impacts to the specific species within this complex are unknown since current baseline
condition has not been determined. Long-term climate change and regime shifts could have impacts
on the biomass of grenadiers, and all other members of the non-specified group, depending on the
direction of the shift. It has been shown in other aquatic species that warm trends favor recruitment
while cool trends weaken recruitment but it is currently not known how these non-specified species
will respond to climatic fluctuations.

¢ Cumulative Effect. For all members of the non-specified species complex, life history and
distribution information are minimal in both the BSAIand the GOA. Species identification does not
occur in the fisheries and potential impacts of changes in biomass to grenadier and all other non-
specified species are unknown. Although persistent past effects of changes to biomass could exist,
without a baseline condition established, they remain unknown. The combined effects of these
changes on BSAI and GOA grenadiers, and all other species in the non-specified group, resulting
from internal catch and reasonably foreseeable future external events (both human controlled and
natural) are therefore, unknown for FMP 2.2,

4.6.6 Habitat Alternative 2 Analysis

Alternative 2 seeks to maximize biological and economic yield from the resource by adopting a more
aggressive harvest policy for groundfish stocks. Since this policy would result in increased fishing effort,
more disturbance to benthic habitat is expected.

Direct/Indirect Effects FMP 2.1 — Habitat

In addition to having a more aggressive harvest policy, FMP 2.1 illustrates a scenario where the agency
repeals the various closure areas currently in place with the exception of those required to protect Steller sea
lions. Figure 4.2-2 (bookend - first referred to in an previous section) illustrates the year-round closures in
the BSAland GOA managementareas. In this FMP scenario, the fishery would be returned to an open access
regime, where closures, gear restrictions and prohibited species catch limits are repealed. A summary of
direct/indirect impacts of FMP 2.1 is provided Table 4.5-93. See Table 4.5-94 for justification of the
significance ratings.

As shown on Table 4.5-93, direct and indirect effects of the FMP on habitat are discussed for changes to
living habitat through direct mortality or benthic organisms and changes to benthic community structure
through benthic community diversity and geographic diversity of impacts and protection. Due to their habitat
type differences the BSAI and GOA are rated and discussed separately.
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Changes to Living Habitat — Direct Mortality of Benthic Organisms

In the GOA, based on the multi-species model, the catch of most living habitats are projected to increase
under FMP 2.1 (Table 4.5-96). However the catch of coral in the GOA is projected to decrease. This
decrease in the model projection for coral is due to a constraint in the catch of the aggregated rockfish fishery
(Jim Ianelli, AFSC, personal communication). In the baseline the bycatch of corals is highest in the
aggregated rockfish fishery. As with FMP 1, we believe a more realistic prediction is that bycatch levels
would be about the same or increase do to increases in groundfish TACs relative to the baseline. In the BSAI,
some bycatch levels of coral increased and others decreased in the model projections. A more realistic
prediction is that bycatch levels would be about the same or perhaps increase relative to the baseline.
Reliable abundance estimates are not available for most living substrates and the level of abundance of living
habitat species needed to sustain their functional role as habitat for groundfish is not known. Some of these
organisms have life-history traits that make them very sensitive to fishing removals. The very long-lived
nature of corals and perhaps some sponges, in particular, make them very susceptible to permanent
eradication in fished areas. Continued bycatch and damage atincreased levels in FMP 2.1 can have long term
negative consequences to habitat quality.

Conceptual deductions from the habitat impacts model yield the following inferences:

e Bering Sea. Whether opening up new areas to fishing will result in an increased mean impact level,
E, depends on parameters ¢, ¢,, and respective densities of target species and habitat. The model
indicates that for lower values (longer recovery times) catch changes faster than the equilibrium
impact level for a given change in effort than at higher (short habitat recovery time) values. Lower
values also result in a greater impact E fora given effortlevel. Therefore, if values are low, opening
new areas will likely result in an increase in mean impact level and the impact level will be high. For
shorter recovery times, impact will be at lower levels while there is more of a chance of a decrease
in the mean impact level with the opening of new areas. The latter result is beneficial, and impact
levels may not be high enough to be of concern. While in the former case, the result will be
detrimental at an impact level that is at a level to be of concern. In addition, increased TACs as
projected for FMP 2.1 will lead to greater fishing effort which would increase impact level. Based
on these results, we conclude that there would be significant adverse change in mortality and damage
to living habitat as a result of FMP 2.1.

¢ Aleutian Islands. The same situation exists in the Aleutian Islands as described above for the
Bering Sea. However, a detrimental scenario is more probable in this region due to a greater
likelihood of slow recovering organisms impacted. Based on these results, we conclude that there
would be significant adverse change in mortality and damage to living habitat as a result of FMP 2.1.

¢ GOA. The situation in the GOA is intermediate between the BSAI in regard to likelihood of slow
recovering organisms being impacted. We conclude that there would be significant adverse change
on mortality and damage to living habitat as a result of FMP 2.1.

Changes to Benthic Community Structure — Benthic Community Diversity and Geographic Diversity of
Impacts and Protection

¢ Bering Sea. Baseline closed areas are eliminated in the example FMP 2.1. Table 4.5-97 shows that
of the Bering Sea fishable area, 7.6 percent is closed to bottom trawling under FMP 2.1. Figure 4.6-1
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shows areas closed to trawling only at various times of the year under this FMP, while Figure 4.6.2
depicts just those areas closed to fixed gear only. The eliminated closure areas abutted areas (e.g.
historic cluster) of intermediate fishing intensity and, therefore, provided some diversity of impact
in the habitat found along the boundary. They also protected crab, halibut and other prohibited
species habitat. Thus, the predicted effect of FMP 2.1 on benthic community diversity is
conditionally significant adverse relative to the existing baseline due to the opening of the closed
areas. The effects of FMP 2.1 on geographic diversity of impacts are also predicted to be
conditionally significant adverse.

¢ Aleutian Islands. Under FMP 2.1, similar to the baseline, there are no significant notable marine
reserves except for shallow areas near sea lion rookeries which remain closed in this FMP. Asshown
on Table 4.5-97, about 43 percent of the fishable area in the Aleutians is closed to bottom trawling
at one time or another during the year under this FMP. Less than one percent of the deep area is
closed to bottom trawling. Figures 4.6-1 and 4.6-2 show the closure areas under FMP 2.1 broken
down by gear type, bottom trawl and fixed gear, respectively. As seen on the figures, the closure
areas in the Aleutians are the same as those shown and discussed for Alternative 1 and the baseline.
As such, there is very little diversity in protection. The Aleutian Islands bathymetry and habitat is
distributed on a very fine scale, with fishing effort that is very patchy and in very small clusters.
Based on these observations as compared to the baseline, the predicted effects of FMP 2.1 on benthic
community diversity and geographic diversity of impacts are insignificant.

¢ GOA. Asshown on Table 4.5-97 and Figures 4.6-1 and 4.6-2, FMP 2.1 closes nearly 22 percent of
the fishable area in the GOA to trawling at one time or another during the year. However, the FMP
eliminates the baseline closed area that had a boundary adjacent to an area of intermediate fishing
intensity which provided some diversity of impact in the habitat found along the boundary.
Therefore, the predicted effect of FMP 2.1 on benthic community diversity is conditionally
significant adverse relative to the existing baseline due to the opening of these closed areas. The
predicted effects of FMP 2.1 on geographic diversity of impacts is also predicted to be conditionally
significant adverse due to the opening of these closed areas.

Cumulative Effects FMP 2.1

Cumulative effects on Habitat for FMP 2.1 are summarized on Table 4.6-29. The following discussion of
the results presented on the table is broken down by geographic area.

Bering Sea

Changes to Living Habitat — Direct Mortality of Benthic Organisms

e Internal Effect of the FMP. As described above in Section , this effect is judged to result in a
significant adverse change to the baseline, and as described in Section 3.6 the baseline is considered
to be already adversely impacted.

e Persistent Past Effects are expected in heavily fished areas of the Bering Sea. Mortality of species
such as tree corals and other sessile epifauna is likely to be persistent in these areas. The areas
historically and recently closed to fishing described in Section 3.6 may be recovered or recovering
with past mortality effects becoming less evident over time.
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¢ Reasonably Foreseeable Future External Effects. Offal discharge, port expansion and use and
marine pollution all have the potential to cause direct mortality of benthic organisms and changes
to living habitat. Offal discharge can occur fromoffshore catcher processors and onshore processors.
However, impacts which include mortality due to smothering and/ reduced oxygen are expected to
be more prevalent in inshore, closed bay locations. Improvements in offal pre-treatment and
discharge regulations in recent years have reduced impacts and potentially improved conditions. Port
expansion and increased use is possible at several locations in the Bering Sea area including Port
Moller, Port Heiden, Dillingham, St. Paul and St. George. Again the impacts include mortality due
to smothering, and/or burying and, or course, would only affect nearshore zones and bays. Marine
pollution is also identified as having a reasonably foreseeable potential adverse contribution since
acute and/or chronic pollution events, if large enough in scale, could cause mortality to benthic
organisms. Again areas more likely to be impacted would be located nearer to shore. Natural events
such as storm surges and waves also have the potential to cause direct morality through burial. These
effects, like the others, would be expected in shallow waters where the wave energy is transmitted
to the bottom without much attenuation through the water column. Climate changes and regime
shifts are not expected to cause direct mortality of benthic organisms.

¢ Cumulative Effects under FMP 2.1 are identified for mortality of Bering Sea benthic organisms, and
the effect is judged to be significant adverse. The additional external factors would not improve

conditions, and in fact, could add to the mortality of benthic organisms.

Changes to Benthic Community Structure

¢ Internal Effect of the FMP. As described above in Section 4.6.6, this effect is judged to result in
a significant adverse change to the baseline, and as described in Section 3.6 the baseline is
considered to be already adversely impacted.

¢ Persistent Past Effects are expected in heavily fished areas of the Bering Sea. Changes to benthic
community structure including a reduction in species diversity have been observed in heavily fished
areas of the world (see Section 3.6 for discussion and references). However, the areas historically
and recently closed to fishing described in Section 3.6 may be recovered or recovering with past
mortality effects becoming less evident over time.

¢ Reasonably Foreseeable Future External Effects. Offal discharge, port expansion and use, marine
pollution, all have the potential to cause changes to benthic communities. If long term, as in the case
of a change to a weather pattern, wind induced waves and surges could also cause sufficient changes
to the substrate such that the benthic community is impacted. As discussed above, all of these
impacts are more likely to be observed in nearshore areas. Regime shifts, and large-scale
environmental fluctuations associated with El Nino and La Nina events have been identified as
having impacts on both the physical and biological systems in the North Pacific. These changes could
have either beneficial or adverse effects on the benthic community. (see Sections 3.6 and 3.10).

¢ Cumulative Effect are identified for changes in benthic community structure of the Bering Sea, and
the effect is judged to be significant adverse. The additional external factors would not improve
conditions, and in fact, could add to adverse changes in the benthic community.
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Geographic Diversity of Impacts and Protection

¢ Internal Effect of the FMP. As described above in Section 4.6.6 this effect is judged to result in
a conditionally significant adverse change to the baseline, and as described in Section 3.6 the
baseline is considered to be already adversely impacted.

¢ Persistent Past Effects are expected since fishing effort and distribution has changed over time as
areas have been closed and remain closed. Figures 3.6-6 and 3.6-7 illustrate the spatial measures that
were in effect before 1980 or were later established by regulations following the publication of the
Final Groundfish SEIS in November of 1980. As discussed in Section 3.6, during the late 1970s and
early 1980s, there was little domestic fishing for groundfish species. Most of the restricted areas
were implemented to spatially and temporarily restrict the foreign fishery to prevent conflicts with
domestic fisheries through bycatch of species important to U.S. fishermen or grounds preemption and
gear conflicts. Most domestic fishing effort focused on crab, salmon, and herring. Figures 3.6-6 and
3.6-7 illustrate thatin 1980, there were more restrictions placed on foreign fixed gear fisheries than
trawl fisheries. This again was due to the need to give priority to the domestic fisheries that used
similar gear and fishing grounds. Table 4.5-99 shows that in 1980 almost 9 percent of the fishable
area in the Bering Sea was closed to trawling with 2.2 percent closed to all fishing. There were no
longline only closures in the Bering Sea at that time.

¢ Reasonably Foreseeable Future External Effects include port expansion and the potential resultant
changes to offal discharge and marine pollution episodes. As ports in the Bering Sea are expanded
and new ports created, additional dock space for harboring the fishing fleet is made available. While
the fleet might not necessarily expand, the opening of new ports may allow vessels of all sizes to
access new or relatively unfished areas. On the other hand, depending on distribution, fishing
pressure in heavily fished areas may be eased as access to other areas becomes available. Of course,
closed areas proposed to continue under this FMP would not be affected by the redistribution of
home ports. Depending on the distribution of fishing effort, previously un-impacted areas could be
impacted by offal discharge and marine pollution. Natural events are not expected to be contributing
factors in this case.

¢ Cumulative Effect are identified for changes in distribution of fishing effort and the effect is judged
conditionally significant adverse. The maps and statistics discussed above show that FMP 2.1 would
protect slightly less benthic habitat from trawl gear in the future (7.6 percent) than was protected in
1980 (8.6 percent). This FMP opens many areas that are presently closed in order to protect crab and
halibut habitat. The additional external effects are not expected to improve the internal FMP rating
and the cumulative effects are predicted to be conditionally significant adverse.

Aleutian Islands

Changes to Living Habitat — Direct Mortality of Benthic Organisms

¢ Internal Effect of the FMP. As described above in Section 4.6.6, this effect is judged to result in
a significant adverse change to the baseline, and as described in Section 3.6 the baseline is
considered to be already adversely impacted.
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e Persistent Past Effects are expected in heavily fished areas of the Aleutian Islands. Prevalence of
long lived species of coral makes impacts a particular concern in the Aleutians. Mortality of long
lived species such as tree corals and other sessile epifauna is likely to be persistent in these areas.
However, mobile epibenthic predators are not likely to exhibit lingering effects since they can move
into non-fished areas (see Section 3.6). The areas historically and recently closed to fishing
described in Section 3.6 may be recovered or recovering with past mortality effects becoming less
evident over time.

¢ Reasonably Foreseeable Future External Effects. Dredging, longline fisheries, pot fisheries, offal
discharge, port expansion and use and marine pollution all have the potential to cause direct mortality
of benthic organisms and changes to living habitat. Dredging due to scallop fisheries and/or
navigation can occur in localized areas (often in conjunction with port development) and can cause
burial or smothering of benthic fauna. Damage to living substrates by longline and pot fisheries (see
Section 3.6) has been documented and is expected to continue in those heavily fished areas. Offal
discharge can occur from offshore catcher processors and onshore processors causing mortality in
nearshore areas. However, improvements in offal pre-treatment and discharge regulations in recent
years have reduced impacts and potentially improved conditions. Port expansion and increased use
is possible at several locations in the Aleutian Islands including Atkutan, Adak, Unalaska, Cold Bay
Dutch Harbor and King Cove. Again the impacts include mortality due to smothering, and/or
burying and, or course, would only affect nearshore zones and bays. Marine pollution is also
identified as having a reasonably foreseeable potential adverse contribution since acute and/or
chronic pollution events, if large enough in scale, could cause mortality to benthic organisms.
Natural events such as storm surges and waves also have the potential to cause direct morality
through burial. These effects, like the others, would be expected in shallow waters where the wave
energy is transmitted to the bottom without much attenuation through the water column. Climate
changes and regime shifts are not expected to cause direct mortality of benthic organism.

¢ Cumulative Effects are identified for mortality of Aleutian Islands benthic organisms, and the effect
isjudged to be significant adverse. The additional external factors would not improve conditions, and
in fact, could add to the mortality of benthic organisms.

Changes to Benthic Community Structure

¢ Internal Effect of the FMP. As described above in Section 4.6.6, this effect is judged to result in
a conditionally significant adverse change to the baseline, and as described in Section 3.6 the
baseline is considered to be already adversely impacted.

¢ Persistent Past Effects are expected in heavily fished areas of the Aleutians. Changes to benthic
community structure including a reduction in species diversity have been observed in heavily fished
areas of the world (see Section 3.6 for discussion and references). However, the areas historically
and recently closed to fishing described in Section 3.6 may be recovered or recovering with past
mortality effects becoming less evident over time.

¢ Reasonably Foreseeable Future External Effects. Dredging, longline and pot fisheries, offal
discharge, port expansion and use, and marine pollution, all have the potential to cause changes to
benthic communities. If long term, as in the case of a change to a weather pattern, wind induced
waves and surges could also cause sufficient changes to the substrate such that the benthic
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community is impacted. As discussed above for mortality, all of these impacts are more likely to be
observed in nearshore areas. Regime shifts, and large-scale environmental fluctuations associated
with El Nino and La Nina events have been identified as having impacts on both the physical and
biological systems in the North Pacific (see Sections 3.6 and 3.10). These changes could have either
beneficial or adverse effects on the benthic community.

¢ Cumulative Effects are identified for changes in benthic community structure of the Aleutians, and
the effect is judged to be significant adverse. The additional external factors would not improve

conditions, and in fact, could add to adverse changes in the benthic community.

Geographic Diversity of Impacts and Protection

¢ Internal Effect of the FMP. As described above in Section 4.6.6, this effect is judged to result in
an insignificant change to the baseline, and as described in Section 3.6 the baseline is considered to
be already adversely impacted.

e Persistent Past Effects are expected since fishing effort and distribution has changed over time as
areas have been closed and remain closed. As discussed above for the Bering Sea, during the late
1970s and early 1980s, there was little domestic fishing for groundfish species, most domestic fishing
effort focused on crab, salmon, and herring. Figures 3.6-6 and 3.6-7 illustrate that back in 1980, there
were more restrictions placed on foreign fixed gear fisheries than trawl fisheries, in order to give
priority to the domestic fisheries that used similar gear and fishing grounds. Table 4.5-99 shows that
in 1980 about 31 percent of the fishable area in the Aleutians was closed to trawling with about 6
percent closed to all fishing. There were no longline only closures in the Aleutian Islands at that
time.

¢ Reasonably Foreseeable Future External Effects include other fisheries, port expansion and the
potential resultant changes to offal discharge and marine pollution episodes. Depending on changes
in distribution of fishing effort, sensitive areas could either be additionally impacted or allowed to
recover. As with the Bering Sea, ports in the Aleutians will be expanded and new ports created, abd
additional dock space for harboring the fishing fleet will be made available. While the fleet might
not necessarily expand, the distribution of fishing effort is likely to change, and previously
un-impacted areas could be impacted by offal discharge and marine pollution. Natural events are not
expected to be contributing factors in this case.

¢ Cumulative Effects are identified for changes in distribution of fishing effort but the effect is judged
insignificant. The maps and statistics discussed above show that FMP 2.1 would protect more
benthic habitat from trawl gear in the future (43 percent) than was protected in 1980 (31 percent).
However, the spatial distribution of the closed areas under the current FMPs may not protect the full
range of habitat types. Since FMP 2.1 mirrors the current closures in the Aleutians, the cumulative
effect is judged insignificant.
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GOA

Changes to Living Habitat — Direct Mortality of Benthic Organisms

Internal Effect of the FMP. As described above in Section 4.6.6, this effect is judged to result in
a conditionally significant adverse change to the baseline, and as described in Section 3.6 the
baseline is considered to be already adversely impacted.

Persistent Past Effects are expected in heavily fished areas of the GOA. Mortality of long lived
species such as tree corals and other sessile epifauna is likely to be persistent in these areas. The
areas historically and recently closed to fishing described in Section 3.6 may be recovered or
recovering with past mortality effects becoming less evident over time.

Reasonably Foreseeable Future External Effects. As described for the BSAI, dredging, longline
fisheries, pot fisheries, offal discharge, port expansion and use and marine pollution all have the
potential to cause direct mortality of benthic organisms and changes to living habitat. Port expansion
and increased use is possible at several locations in the GOA including Kodiak, Sand Point, Chignik,
Port Lions, Ouzinkie, Valdez, and Seward. The impacts include mortality due to smothering, and/or
burying and would likely only affect nearshore zones and bays. Marine pollution is also identified
as having areasonably foreseeable potential adverse contribution since acute and/or chronic pollution
events, if large enough in scale, could cause mortality to benthic organisms. Natural events such as
storm surges and waves also have the potential to cause direct morality through burial. These effects,
like the others, would be expected in shallow waters where the wave energy is transmitted to the
bottom without much attenuation through the water column. Climate changes and regime shifts are
not expected to cause direct mortality of benthic organism.

Cumulative Effects are identified for mortality of GOA benthic organisms, but the effect is judged
to be conditionally significant adverse. The additional external factors would not improve conditions,
and in fact, could add to the mortality of benthic organisms.

Changes to Benthic Community Structure

Internal Effect of the FMP. As described above in Section 4.6.6, this effect is judged to result in
a significant adverse change to the baseline, and as described in Section 3.6 the baseline is
considered to be already adversely impacted.

Persistent Past Effects are expected in heavily fished areas of the GOA. Changes to benthic
community structure including a reduction in species diversity have been observed in heavily fished
areas of the world (see Section 3.6 for discussion and references). However, the areas historically
and recently closed to fishing described in Section 3.6 may be recovered or recovering with past
mortality effects becoming less evident over time.

Reasonably Foreseeable Future External Effects. As with the other regions, dredging, longline
and pot fisheries, offal discharge, port expansion and use, marine pollution, and natural events all
have the potential to cause changes to GOA benthic communities. These changes could have either
beneficial or adverse effects on the benthic community.
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¢ Cumulative Effects are identified for changes in benthic community structure of the GOA, but the
effect is judged to be significant adverse. The additional external factors would not improve
conditions, and in fact, could add to adverse changes in the benthic community.

Geographic Diversity of Impacts and Protection

¢ Internal Effect of the FMP. As described above in Section 4.6.6,this effect is judged to result in
a conditionally significant adverse change to the baseline, and as described in Section 3.6 the
baseline is considered to be already adversely impacted.

¢ Persistent Past Effects are expected since fishing effort and distribution has changed over time as
areas have been closed and remain closed. As discussed for the other regions, during the late 1970s
and early 1980s, there was little domestic fishing for groundfish species. Most domestic fishing
effort focused on crab, salmon, and herring and there were more restrictions placed on foreign fixed
gear fisheries than trawl fisheries (Figures 3.6-6 and 3.6-7). Table 4.5-99 shows that in 1980 about
5 percent of the fishable area in the GOA was closed to trawling, with about 7 percent closed to all
fishing. The largest closures in the GOA concerned longline fishing where almost 61 percent of the
fishable area was closed to longlining. Therefore, in 1980 about 73 percent of the fishable area in
the GOA was closed to fishing of one type or another at one time or another throughout the year.

¢ Reasonably Foreseeable Future External Effects include other fisheries, port expansion and the
potential resultant changes to offal discharge and marine pollution episodes. Depending on changes
in distribution of fishing effort, sensitive areas could either additionally impacted or allowed to
recover. As ports in the GOA are expanded and new ports created, additional dock space for
harboring the fishing fleet is made available, and changes in the distribution of fishing effort could
result. Depending on the distribution of fishing effort, previously un-impacted areas could be
impacted by offal discharge and marine pollution. Natural events are not expected to be contributing
factors in this case. Of course, closed areas proposed to continue under this FMP would not be
affected by the redistribution of home ports.

¢ Cumulative Effects are identified for changes in distribution of fishing effort but the effect is judged
conditionally significant adverse. The maps and statistics discussed above show that FMP 2.1 would
protect more benthic habitat from trawl gear in the future (22 percent) than was protected in 1980
(16 percent). However, the spatial distribution of the closed areas under the FMP 2.1 may not protect
the full range of habitat types and the FMP opens up areas that are presently closed to protect cran
and halibut habitat. Also, in 1980 more benthic habitat was protected from fixed gear (over 60
percent of the fishable area) than would be protected under FMP 2.1 (<1 percent of the fishable area
in the GOA). While fixed gear impacts are believed to cause less of an impact on benthic
communities, research has shown that considerable bycatch of coral and other large benthic
structures occur with this gear type. Therefore, the additional past and external effects are not
expected to improve the internal FMP rating.

Direct and Indirect Effects FMP 2.2 — Habitat
This example FMP is identical to FMP 1 for habitat impacts. Figure 4.2-3 (bookend) illustrates the suite of

year-round closures in the BSAI and GOA management areas. A summary of direct/indirect impacts of FMP
2.2 is provided Table 4.5-93. See Table 4.5-94 for justification of the significance ratings.
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As shown on Table 4.5-93, direct and indirect effects of the FMP on habitat are discussed for changes to
living habitat through direct mortality or benthic organisms and changes to benthic community structure
through benthic community diversity and geographic diversity of impacts and protection. Due to their habitat
type differences the BSAI and GOA are rated and discussed separately.

Changes to Living Habitat — Direct Mortality of Benthic Organisms

In the GOA, the multi-species model results indicate that the catch of most living habitats will decline under
FMP 2.2. (Table 4.5-96). In the BSAI the bycatch levels are all predicted to be within about + or - 20 percent
of the baseline. The model projections for the GOA are unrealistically low relative to the baseline. This is
because the model framework artificially constrained specific fisheries, such as rockfish, that historically
have had a high bycatch rate ofliving substrates (Jim Ianelli, AFSC, personal communication). Based on past
performance, it is doubtful that such constraints will severely curtail the rockfish fishery. Fishermen will find
a way to catch their TAC. Therefore, a more realistic prediction is that bycatch levels would be about the
same as the baseline.

The habitat impacts model predicts the following effects for FMP 2.2 on biostructure relative to the baseline:

¢ Bering Sea. There is no predictable difference from the baseline where mean impacts are low when
averaged over entire fishable EEZ. As with the baseline, impacts to biostructure ranged from 1.8 to
9.3 percent of the fishable EEZ and from 8.2 to 41.9 percent of the fished area. A large expanse
(8,000 sq mi) of high fishing intensity potentially causes a 83 percent reduction in equilibrium
biostructure level for scenario 2 (i.e, 15 year recovery rate). Based on these results, we conclude that
there would be an insignificant change to mortality and damage to living habitat as a result of FMP
1. Thus the rating is based on the insignificant change between FMP 1 projections and the
comparative baseline.

e Aleutian Islands. There isno predictable difference frombaseline where mean impacts ranged from
1.1to 6.8 percent of the fishable EEZ and from 5.4 to 32.6 percent of the fished areas. Therefore, we
rate the change resulting from FMP 2.2 on the baseline as insignificant. However, prevalence of
longlived species of coral in the bycatch is a particular concern in the Aleutian Islands under FMP
2.2. With a recovery rate for red tree coral possibly as low as p = 0.005 (200 years) and sensitivity
q,=0.27, the habitat impact model indicates that fishing intensity as low as f=0.10 (total area swept
once every 10 years) results in an equilibrium level reduction of 85 percent relative to the unfished
level. About 9 percent of the area is estimated to be fished at /= 0.10 or greater. This amounts to
3,590 sq mi of area. Thus, continued bycatch and damage to living habitat at FMP 2.2 bycatch levels
may have negative consequences on habitat quality and FMP 2.2 would not change this risk.

¢ GOA. There is no predictable difference from baseline where estimates of equilibrium impact on
biostructure averaged over entire fishable EEZ range from 0.9 to 6.9 percent of the fishable area and
from 3.8 percent to 29.0 percent of the fished areas. Only 2 percent of the fishable EEZ is impacted
to a level potentially below 32 percent (Scenario 2) of unfished levels, but amounts to about 2,418
sq mi of habitat in scattered concentrations. Therefore, for FMP 2.2, we rate this change in mortality
and damage to living habitat as insignificant.

SEPTEMBER 2003 CHAPTER 4 - DRAFT PROGRAMMATIC SEIS

4.6-306



Changes to Benthic Community Structure — Benthic Community Diversity and Geographic Diversity of
Impacts and Protection

¢ Bering Sea. Identical to the baseline and Alternative 1, FMP 2.2 closures in the Bering Sea are
mostly concentrated on sand substrate (Table 4.5-95 ). Only 27 percent of the geographical- habitat
zones have > 20 percent of their area closed to bottom trawling. Figure 4.1-10 shows large
contiguous areas of high fishing intensity exist where much of the area swept per year with bottom
trawls exceeds 8,000 square miles (Table 4.5-96). Table 4.5-97 shows that ofthe Bering Sea fishable
area, 19.3 percent is closed to bottom trawling under FMP 2.2. However, very little geographic
diversity of fishing impacts occurs within the closed habitats and nearly all of the closures are not
year-round. Figure 4.54 shows areas closed to trawling only at various times of the year under this
FMP, while Figure 4.5-5 depicts just those areas closed to fixed gear only.

Application of the habitat impacts model indicated that, depending on the sensitivity and recovery
parameters thought plausible, fishing of this intensity could reduce the amount of biostructure in the
area by 13 to 75 percent of its unfished equilibrium level (Table 4.5-96). Such biostructure includes
sponges, soft corals, tunicates, and anemones (Heifetz 2002, Malecha et a/. 2003). In these habitat
areas, there are no existing closure areas that abut these intensely fished areas to provide a diverse
level of impact. While existing closures tend to be large and cover all of particular habitat, they
provide little diversity in fishing impacts. The primary focus of these past regulations has been to
prevent potential damage to vulnerable crab habitat from bottom trawl gear, therefore the closures
do not necessarily cross a wide range of habitat types. Some of the trawl closures are in effect
year-round while others are seasonal (see Section 3.6). However, compared to the existing baseline,
the predicted effects of FMP 2.2 on benthic community diversity is insignificant. Similarly, the
predicted effects of FMP 2.2 on geographic diversity of impacts is also predicted to be insignificant.

¢ Aleutian Islands. Identical to the baseline and Alternative 1, FMP 2.2 closures in the Aleutian
Islands are concentrated in shallow water where only 4 percent of the area is closed to bottom
trawling year round for all species. However, as shown on Table 4.5-97, about 43 percent of the
fishable area in the Aleutians is closed to bottom trawling at one time or another during the year
under this FMP. These closures are associated with sea lion rookeries. As in the baseline, there is
very little diversity in protection. Less than one percent of the deep area is closed to bottom trawling.
Figure 4.1-10 shows that none of the closure areas extend over any blocks of significant fishing
effort. Figures 4.5-4 and 4.5-5 show the closure areas under FMP 2.2 broken down by gear type,
bottom trawl and fixed gear, respectively. The Aleutian Islands bathymetry and habitat is distributed
on a very fine scale, with fishing effort that is very patchy and in very small clusters. Based on these
observations as compared to the baseline, the predicted effects of FMP 2.2 on benthic community
diversity and geographic diversity of impacts are insignificant.

e  GOA. Figure 4.5-6 shows that, as in the baseline, minimal geographic diversity of impact or
protection results from the current suite of closed areas. Except for the southeast trawl closure,
which covers several entire habitat types, all other closures are inshore, none exist on the outer shelf
or slope (see Figure 4.5-6). As shown on Table 4.5-97 and Figures 4.54 and 4.5-5, FMP 2.2 closes
nearly 46 percent of the fishable area in the GOA to trawling at one time or another during the year.
The inshore closure areas tend to be large relative to the size of bathymetric and habitat resolution
scale and thus tend to encompass much of a bathymetric feature. Based on these results, the
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predicted effect of FMP 2.2 on benthic community diversity and geographic diversity of impacts is
insignificant.

Cumulative Effects
Cumulative effects on Habitat for FMP 2.2 are summarized on Table 4.5-98.
The following discussion of the results presented on the table is broken down by geographic area.

Bering Sea

Changes to Living Habitat — Direct Mortality of Benthic Organisms

¢ Internal Effect of the FMP. As described above in Section , this effect is judged to result in an
insignificant change to the baseline, and as described in Section 3.6 the baseline is considered to be
already adversely impacted.

¢ Persistent Past Effects are expected in heavily fished areas of the Bering Sea. These effects include
persistent mortality of long lived species such as tree corals and other sessile epifauna (see the
cumulative effects discussion for FMP 2).

¢ Reasonably Foreseeable Future External Effects. Offal discharge, port expansion and use, marine
pollution, and natural events all have the potential to cause direct mortality of benthic organisms and
changes to living habitat (see the cumulative effects discussion for FMP 2.1).

¢ Cumulative Effects are identified for mortality of Bering Sea benthic organisms, and the effect is
judged to be conditionally significant adverse. The additional external impacts described above will
add to the lingering past mortality impacts and contribute to impacts that are already evident. Thus,
even though FMP 2.2 is rated as insignificant, bycatch and damage to living habitatin the Bering Sea
will continue and add to the negative consequences on benthic living habitat.

Changes to Benthic Community Structure

¢ Internal Effect of the FMP. As described above in Section 4.6.6.2, this effect is judged to result in
an insignificant change to the baseline, and as described in Section 3.6 the baseline is considered to
be already adversely impacted.

¢ Persistent Past Effects are expected in heavily fished areas of the Bering Sea. (See the cumulative
effects discussion for FMP 2.1 for additional information.) Changes to benthic community structure
including a reduction in species diversity have been observed in heavily fished areas of the world
(see Section 3.6 for discussion and references). However, the areas historically and recently closed
to fishing described in Section 3.6 may be recovered or recovering with past mortality effects
becoming less evident over time.
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¢ Reasonably Foreseeable Future External Effects. Offal discharge, port expansion and use, marine
pollution, and natural events all have the potential to cause changes to benthic communities as
described for FMP 2.1. These changes could have either beneficial or adverse effects on the benthic
community.

¢ Cumulative Effects are identified for changes in benthic community structure of the Bering Sea, but
the effect is judged to be conditionally significant adverse. The additional external impacts described
above will add to the lingering past mortality impacts and contribute to impacts that are already
evident. Thus, even though FMP 2.2 is rated as insignificant, bycatch and damage to living habitat
in the Bering Sea will continue and add to the negative consequences to benthic living habitat.

Geographic Diversity of Impacts and Protection

¢ Internal Effect of the FMP. As described above in Section 4.6.6.2, this effect is judged to result in
an insignificant change to the baseline, and as described in Section 3.6 the baseline is considered to
be already adversely impacted.

¢ Persistent Past Effects are expected since fishing effort and distribution has changed over time as
areas have been closed and remain closed. Figures 3.6-6 and 3.6-7 and Table 4.5-99 show that in
1980 almost 9 percent of the fishable area in the Bering Sea was closed to trawling with 2.2 percent
closed to all fishing. The cumulative effects section for FMP 2.1 provides additional discussion
regarding past effects.

¢ Reasonably Foreseeable Future External Effects include port expansion and the potential resultant
changes to fishing effort, offal discharge, and marine pollution episodes (see discussion for FMP
2.1). Depending onthe distribution of fishing effort, previouslyun-impacted areas could be impacted
by offal discharge and marine pollution. Natural events are not expected to be contributing factors
in this case.

¢ Cumulative Effects are identified for changes in distribution of fishing effort but the effect is judged
conditionally significant adverse. The maps and statistics discussed above show that FMP 2.2 would
protect more benthic habitat from trawl gear in the future (19 percent) than was protected in 1980
(8.6 percent). However, the spatial distribution of the closed areas under FMP 2.2 will not protect
the full range of habitat types, or provide for a diversity of impacts within fished areas (existing
closures tend to be large and cover all of particular habitat, they provide little diversity in fishing
impacts since the primary focus of these past regulations has been to prevent potential damage to
vulnerable crab habitat from bottom trawl gear; see internal effects discussion and baseline
description in Section 3.6). The additional external impacts do not provide any protection and could
add to the lingering past mortality impacts and to impacts that are already evident. This is
particularly important since FMP 1 does not require a reduction in TAC. The benefits provided by
the closed areas are uncertain since previously unfished areas would likely be fished and impacts
would occur in areas not previously impacted.
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Aleutian Islands

Changes to Living Habitat — Direct Mortality of Benthic Organisms

¢ Internal Effect of the FMP. As described above in Section 4.6.6.2, this effect is judged to resultin
an insignificant change to the baseline, and as described in Section 3.6 the baseline is considered to
be already adversely impacted.

e Persistent Past Effects are expected in heavily fished areas of the Aleutian Islands. Prevalence of
long lived species of coral makes impacts a particular concern in the Aleutians. Mortality of long
lived species such as tree corals and other sessile epifauna is likely to be persistent in these areas.
See the FMP 2.1 cumulative effects discussion for additional information on these impacts.

¢ Reasonably Foreseeable Future External Effects. Dredging, longline fisheries, pot fisheries, offal
discharge, port expansion and use, marine pollution, and natural events all have the potential to cause
direct mortality of benthic organisms and changes to living habitat. See the FMP 2.1 discussion for
cumulative impacts in the Aleutian Islands for additional details.

¢ Cumulative Effects are identified for mortality of Aleutian Islands benthic organisms, and the effect
is judged to be conditionally significant adverse. Long lived species such as tree coral are more
prevalent in the Aleutian Islands. The additional external impacts described above will add to the
lingering past mortality impacts and contribute to impacts that are already evident. Thus, even
though FMP 2.2 is rated as insignificant, bycatch and damage to living habitat will continue in the
Aleutians and will add to the negative consequences to benthic living habitat.

Changes to Benthic Community Structure

¢ Internal Effect of the FMP. As described above in Section 4.6.6.2, this effect is judged to result in
an insignificant change to the baseline, and as described in Section 3.6 the baseline is considered to
be already adversely impacted.

¢ Persistent Past Effects are expected in heavily fished areas of the Aleutians. Changes to benthic
community structure including a reduction in species diversity have been observed in heavily fished
areas of the world (see Section 4.6.6).

¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1, dredging, longline
and pot fisheries, offal discharge, port expansion and use, natural events, and marine pollution, all
have the potential to cause changes to benthic communities. These changes could have either
beneficial or adverse effects on the benthic community.

¢ Cumulative Effects are identified for changes in benthic community structure of the Aleutians, and
the effect is judged to be conditionally significant adverse. The additional external impacts described
above will add to the lingering past mortality impacts and contribute to impacts that are already
evident. Thus, even though FMP 2.2 is rated as insignificant, continued bycatch and damage to
living habitat will add to the negative consequences on the benthic community.
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Geographic Diversity of Impacts and Protection

¢ Internal Effect of the FMP. As described above in Section 4.6.6.2, this effect is judged to result in
an insignificant change to the baseline, and as described in Section 3.6 the baseline is considered to
be already adversely impacted.

¢ Persistent Past Effects are expected since fishing effort and distribution has changed over time as
areas have been closed and remain closed. Figures 3.6-6 and 3.6-7 and Table 4.5-99 show that in
1980 about 31 percent of the fishable area in the Aleutians was closed to trawling with about 6
percent closed to all fishing. There were no longline only closures in the Aleutian Islands at that
time. The cumulative effects section for FMP 2.1 provides additional discussion regarding these past
effects.

¢ Reasonably Foreseeable Future External Effects include other fisheries, port expansion and the
potential resultant changes to fishing effort, offal discharge, and marine pollution episodes. See the
discussion for cumulative effects of FMP 2.1 for additional details.

¢ Cumulative Effects are identified for changes in distribution of fishing effort but the effect is judged
conditionally significant adverse. The maps and statistics discussed above show that FMP 2.2 would
protect more benthic habitat from trawl gear in the future (43 percent) than was protected in 1980
(31 percent). However, the spatial distribution of the closed areas under the current FMPs may not
protect the full range of habitat types.

GOA

Changes to Living Habitat — Direct Mortality of Benthic Organisms

¢ Internal Effect of the FMP. As described above in Section 4.6.6.2, this effect is judged to result in
a conditionally significant adverse change to the baseline, and as described in Section 3.6 the
baseline is considered to be already adversely impacted.

e Persistent Past Effects are expected in heavily fished areas of the GOA. Mortality of long lived
species such as tree corals and other sessile epifauna is likely to be persistent in these areas (see
Section 4.6.6).

¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1 cumulative effects,
dredging, longline fisheries, pot fisheries, offal discharge, port expansion and use, marine pollution,
and natural events all have the potential to cause direct mortality of benthic organisms and changes
to living habitat.

¢ Cumulative Effects are identified for mortality of GOA benthic organisms, and the effect is judged
to be conditionally significant adverse. The additional external impacts described above will add to
the lingering past mortality impacts and contribute to impacts that are already evident. Thus, even
though FMP 2.2 is rated as insignificant, bycatch and damage to living habitat will continue in the
GOA and will add to the negative consequences of fishing.
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Changes to Benthic Community Structure

¢ Internal Effect of the FMP. As described above in Section 4.6.6.2, this effect is judged to result in
an insignificant change to the baseline, but as described in Section 3.6 the baseline is considered to
be already adversely impacted.

¢ Persistent Past Effects are expected in heavily fished areas of the GOA. Changes to benthic
community structure including a reduction in species diversity have been observed in heavily fished
areas of the world (see Section 4.6.6).

¢ Reasonably Foreseeable Future External Effects. As described for FMP 2.1 in the GOA,
dredging, longline and pot fisheries, offal discharge, port expansion and use, natural events, and
marine pollution, all have the potential to cause changes to benthic communities. These changes
could have either beneficial or adverse effects on the community.

¢ Cumulative Effects are identified for changes in benthic community structure of the GOA, and the
effect is judged to be conditionally significant adverse. The additional external impacts described
above will add to the lingering past impacts and contribute to impacts that are already evident. Thus,
even though FMP 2.2 is rated as insignificant, bycatch and damage to living habitat in the GOA will
continue and will add to negative consequences on the benthic community.

Geographic Diversity of Impacts and Protection

¢ Internal Effect of the FMP. As described above in Section 4.6.6.2, this effect is judged to result in
an insignificant change to the baseline, but as described in Section 3.6 the baseline is considered to
be already adversely impacted.

e Persistent Past Effects are expected since fishing effort and distribution has changed over time as
areas have been closed and remain closed. Figures 3.6-6 and 3.6-7 and Table 4.5-99 show that in
1980 about 5 percent of the fishable area in the GOA was closed to trawling, with about 7 percent
closed to all fishing. The largest closures in the GOA concerned longline fishing where almost 61
percent of the fishable area was closed to longlining. Therefore, in 1980 about 73 percent of the
fishable area in the GOA was closed to fishing of one type or another at one time or another
throughout the year (see Section 4.6.6).

¢ Reasonably Foreseeable Future External Effects include other fisheries, port expansion and the
potential resultant changes to fishing effort, offal discharge, and marine pollution episodes (see the
FMP 2.1 cumulative effects write-up for the GOA). Depending on the distribution of fishing effort,
previously un-impacted areas could be impacted by offal discharge and marine pollution. Natural
events are not expected to be contributing factors in this case.

¢ Cumulative Effect is identified for changes in distribution of fishing effort but the effect is judged
conditionally significant adverse. The maps and statistics discussed above show that FMP 2.2 would
protect much more benthic habitat from trawl gear in the future (46 percent) than was protected in
1980 (16 percent). However, the spatial distribution of the closed areas under the FMP 2.2 may not
protect the full range of habitat types. Also, in 1980 more benthic habitat was protected from fixed
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gear (over 60 percent of the fishable area) than would be protected under FMP 2.2 (<1 percent of the
fishable area in the GOA). While fixed gear impacts are believed to cause less of an impact on
benthic communities, research has shown that considerable bycatch of coral and other large benthic
structures occur with this gear type. The additional external impacts described above will add to the
lingering impacts and contribute to impacts that are already evident.

4.6.7 Seabirds Alternative 2 Analysis

4.6.7.1 Short-Tailed Albatross Alternative 2 Analysis
FMP 2.1 and FMP 2.2 — Direct/Indirect Effects
Incidental Take

The seabird protection measures for longline vessels under FMP bookends 2.1 and 2.2 would be the same
as what exists under the baseline conditions unless the USFWS required a change in regulations under
Section 7 of the ESA to protect the short-tailed albatross. For this analysis, it is assumed that the regulations
will remain in effect as they were in 2002 (Section 3.7.1). Statistically analyzing the effectiveness of the
baseline regulations in preventing incidental take of short-tailed albatross on longlines is problematic given
the rarity of encounters. The issue would be even more difficult to resolve if observer coverage of fishing
effort was decreased as proposed in FMP 2.1. It is clear, however, that the existing regulations have not
eliminated the incidental take of short-tailed albatross. The fact that two short-tailed albatross were caught
in one month in 1998 by vessels that were technically in compliance with the regulations indicates that the
threat remains. The lack of performance standards in the existing regulations is considered a major limitation
in the overall effectiveness of the techniques. Although education programs for fishermen in proper
deployment methods could improve this situation, FMP 2.1 defines a very “hands-off” approach to fishery
management so such training programs would be unlikely to occur. Using information from the projection
model on Pacific cod TAC and qualitative assumptions about gear allocation within a basically unregulated
fishery, the longline fishing effort in the BSAI under FMP 2.1 is predicted to be similar to the baseline
longline effort, despite a major increase in overall groundfish harvest. Longline effortin the GOA is predicted
to almost double from the baseline effort under FMP 2.1. However, the baseline effort in the GOA 1is about
seven times less than in the BSAI and accounts for almost 20 times fewer birds taken incidentally. For these
reasons, FMP 2.1 is considered to present the same or slightly increased risk of incidental take of short-tailed
albatross on longlines as the baseline condition. Under FMP 2.2, longline effort is predicted to be about the
same as under the baseline condition. The risk of incidental take of short-tailed albatross on longlines would
therefore continue at the estimated rate of two birds per year under both FMP 2.1 and FMP 2.2, a rate that
does not jeopardize the existence of the species but may slow its recovery (USFWS 1997).

There are presently no regulations that require any mitigation of seabird incidental take in either the trawl
or pot sectors of the groundfish fleet and no restrictions on these sectors would be implemented under FMP
2.1 or 2.2. Although no short-tailed albatross have been observed or reported to be taken in groundfish trawl
gear, Laysan albatross are known to be taken in trawls so the potential for taking the similar short-tailed
albatross exists. In addition, NOAA Fisheriesand USFWS are currently investigating whether collisions with
trawl third wires pose a threat to short-tailed albatross as they are known to cause mortality of other albatross.
The level of bottom and pelagic trawl effort under FMP 2.1 is predicted to increase by 200 percent to 300
percent in the BSAI and remain about the same in the GOA (although there would be a shift of effort from
bottom trawls to pelagic trawls). If the amount of trawl effort is directly proportional to the risk of taking

CHAPTER 4 - DRAFT PROGRAMMATIC SEIS SEPTEMBER 2003

4.6-313



albatross either in trawl gear or through vessel strikes, an assumption that has not yet been tested, this
substantial increase in trawl effort under FMP 2.1 could pose an increased risk of taking short-tailed
albatross. Such a change in the nature of the fishery would likely prompt a new Section 7 consultation with
the USFWS. If USFWS determines that the trawl sector is likely to cause mortality of this endangered
species, in addition to the mortality that is assumed and observed to occur in the longline fisheries, the
combined incidental take in the groundfish fisheries could exceed the mortality threshold of four birds per
two year period that was established in the last BiOp (USFWS 1997) and would likely be considered
significant at the population level. Given the conjectural nature of these conditions occurring, FMP bookend
2.1 is considered to be conditionally significant adverse for incidental take of short-tailed albatross from the
groundfish fishery.

Under FMP 2.2, trawl effort is expected to increase by approximately 25 percent over the baseline condition.
As with all matters concerning fishery interactions with this endangered species, the USFWS would have the
responsibility under Section 7 of the ESA to review the proposed structure of the fishery and determine if the
changes posed a significant risk to the continued existence of the species. While the outcome of those
complex deliberations cannot be predicted at this time, it will be assumed that the modest increase in trawl
effort proposed under FMP 2.2 would not be considered a substantial increase in risk for incidental take of
the species. FMP 2.2 would therefore be considered to have insignificant effects on short-tailed albatross
through incidental take.

Availability of Food

Short-tailed albatross forage over vast areas of ocean and are therefore unlikely to be affected by any
potential localized disturbance or depletion of prey from the fishery as managed under FMP bookend 2.1 or
2.2, even if a directed forage fish fishery was developed. FMP bookends 2.1 and 2.2 are therefore considered
to have insignificant effects on short-tailed albatross through availability of food.

Benthic Habitat

Short-tailed albatross are not benthic feeders and are not expected to be affected by any changes in benthic
habitat that might occur as a result of fishery management under FMP bookend 2.1 or 2.2. FMP bookends
2.1 and 2.2 are therefore considered to have insignificant effects on short-tailed albatross through benthic
habitat.

Cumulative Effects —- FMP 2.1

The past/present effects on short-tailed albatross are described in Section 3.7.4 (Table 3.7-12) and the
predicted direct and indirect effects of the groundfish fishery under FMP 2.1 are described above (Table
4.5-100). This section will assess the potential for these effects to interact with other reasonably foreseeable
future events in a cumulative way. The cumulative effects for this species would be dominated by factors
external to the groundfish fisheries and are summarized below (Table 4.6-30).

Mortality

¢ Internal Effects of FMP 2.1. Under FMP 2.1, the risk of incidental take on longlines would be about
the same or slightly greater than the baseline conditions. Risk of incidental take on trawl gear,
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however, would increase substantially. The overall risk of incidental take of short-tailed albatross
is therefore considered conditionally significant adverse under FMP 2.1.

e Persistent Past Effects. The most important persistent influence on the short-tailed albatross
population is their near extinction due to commercial feather hunting. Conservation efforts have
allowed the population to recover at or near to its biologically maximum rate. The total fishery-
related mortality of short-tailed albatross is unknown but it does not appear to be having an
overriding effect on the population growth rate.

¢ Reasonably Foreseeable Future External Effects. The short-tailed albatross population may be
substantially affected by several natural and human-caused mortality factors that may or may not
occur in the future, including volcanic eruptions on their main breeding site, Torishima Island, and
increased rates of incidental take in fisheries throughout their range. If the species experiences a
substantial increase in mortality that threatens its recovery, it may lead to further efforts to protect
the species from fishery interactions.

¢ Cumulative Effects. Since the population of short-tailed albatross is susceptible to several natural
and human-caused mortality factors that may or may not occur in the future, including incidental take
in the groundfish fisheries under FMP 2.1, the cumulative effect on short-tailed albatross is
considered to be conditionally significant adverse at the population level through mortality.

Changes in Food Availability

¢ Internal Effects of FMP 2.1. The groundfish fisheries would continue to take a very small amount
of squid and forage fish as bycatch under FMP 2.1 and an unknown amount of forage fish under a
potential directed fishery. This effect is considered insignificant at the population level for short-
tailed albatross.

e Persistent Past Effects. Short-tailed albatross primarily prey on squid and small schooling fishes
that have been targeted by fisheries in various parts of their range. While these fisheries may have
caused some localized depletions of prey, their effect on overall prey abundance is considered to be
minimal compared to natural fluctuations in primary productivity and oceanographic factors.
Pollution from a variety of land and marine sources have potentially affected short-tailed albatross
prey in the past but specific toxicological effects are unknown.

¢ Reasonably Foreseeable Future External Effects. There are no foreseeable fisheries that will
likely have more than a negligible effect on short-tailed albatross prey availability. Pollution is likely
to affect short-tailed albatross prey in the future but specific predictions on the nature and scope of
the effects, especially as it relates to the availability of prey to short-tailed albatross, can not be made
at this time.

¢ Cumulative Effects. The cumulative effect of all fisheries on the abundance and distribution of
short-tailed albatross prey is considered to be insignificant at the population level.
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Benthic Habitat

Since short-tailed albatross feed at the surface and their prey live in the upper and middle levels of the water
column, potential changes in benthic habitat from groundfish trawls or any other fishing gear would have no
discernable effect on their prey. Therefore, no cumulative effect on benthic habitat is identified for short-
tailed albatross.

Cumulative Effects — FMP 2.2

The seabird protection measures under FMP 2.2 would be the same as described above for FMP 2.1. Even
though the contribution of the groundfish fishery to mortality is rated as insignificant under FMP 2.2 (as
opposed to conditionally significant adverse for FMP 2.1), the cumulative effects for this species are
dominated by factors external to the fishery and the overall conclusions for FMP 2.2 would be the same as
described above for FMP 2.1. This pertains to all three effects categories (mortality, food availability, and
benthic habitat).

Summary of Cumulative Effects

Since the population of short-tailed albatross appears to be growing at a rate close to its maximum biological
potential, the cumulative impact of all human-caused mortality is considered insignificant at the population
level under the present conditions. However, a catastrophic eruption of Torishima volcano or a substantial
increase in mortality from groundfish or external fisheries could have a significantly adverse effect on the
species at the population level. The groundfish fishery under FMP 2.1 and FMP 2.2 would therefore
contribute, on a very rare basis, to a conditionally significant adverse cumulative effect on short-tailed
albatross through mortality. The cumulative effects on the food supply of short-tailed albatross are considered
insignificant (Tables 4.5-101 and 4.6-30).

4.6.7.2 Laysan Albatross, Black-Footed Albatross, and Shearwaters Alternative 2 Analysis
FMP 2.1 and FMP 2.2 — Direct/Indirect Effects
Incidental Take

As described in Section 4.6.7.1, longline effort in the BSAI is expected to be about the same as under the
baseline condition and is expected to almost double in the GOA under FMP 2.1. Incidental take of albatross
and shearwaters on longlines is therefore expected to be the same as the baseline condition in the BSAI. Since
there is not a strong correlation between fishing effort and incidental take of any species besides fulmars, the
increased longline effort in the GOA may translate into similar or slightly increased levels of albatross and
shearwater take as the baseline condition. These levels of incidental take are considered insignificant at the
population level for all species (see Section 4.5.7.2). FMP 2.1 is also expected to increase incidental take in
trawl gear and vessel strikes due to a major increase in trawl effort. It is not known whether there is a direct
proportional relationship between trawl effort and incidental take of albatross and shearwaters. However, if
we assume that take levels would increase 300 percent in direct response to the increased level of trawl effort,
take of Laysan albatross in trawls would average about 270 birds per year and the combined shearwaters
would average about 2,400 birds per year (Table 3.7-4, using the mean of low and high estimates). These
levels of take are very small relative to the abundance of these species and are therefore considered to be
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insignificant at the population level. FMP bookend 2.1 is therefore considered to have insignificant effects
on these species through overall incidental take.

Under FMP bookend 2.2, the seabird protection measures for longline vessels would be the same as the
baseline condition and longline effort is predicted to be about the same as under the baseline condition. The
predicted level of incidental take of these albatross and shearwater species on longlines would therefore
approximate the baseline levels described in Section 4.5.7.2, which are considered insignificant at the
population level for all of these species. Trawl effortis expected to increase under FMP 2.2 by approximately
25 percent over the baseline condition. If it is assumed that this increase in effort will result in a
corresponding increase in incidental take, take of Laysan albatross in trawls would average about 112 birds
per year and the combined shearwaters would average about 1000 birds per year (Table 3.74, using the mean
of low and high estimates). These levels of take are very small relative to the abundance of these species and
are therefore considered to be insignificant at the population level. The overall effect of FMP 2.2 on these
species is therefore considered to be insignificant through incidental take.

Availability of Food

Albatross and shearwaters forage over vast areas of ocean and are therefore unlikely to be affected by any
potential localized disturbance or depletion of prey from the fishery as managed under FMP bookend 2.1 or
2.2, even if a directed forage fish fishery develops. FMP 2.1 and FMP 2.2 are therefore considered to have
insignificant effects on these species through availability of food.

Benthic Habitat

Albatross and shearwaters are not benthic feeders and are not expected to be affected by any changes in
benthic habitat that might occur as a result of fishery management under FMP bookend 2.1 or 2.2. FMP 2.1
and FMP 2.2 are therefore considered to have insignificant effects on these species through benthic habitat.

Cumulative Effects — FMP 2.1 and FMP 2.2

The past/present effects on these albatross and shearwater species are described in Sections 3.7.2,3.7.3, and
3.7.6 (Table 3.7-14) and the predicted direct and indirect effects of the groundfish fishery under FMP 2.1 and
FMP 2.2 are described above (Table 4.5-100). This section will assess the potential for these effects to
interact with other reasonably foreseeable future events in a cumulative way. The cumulative effects for these
species would be dominated by factors external to the groundfish fisheries and would be the same as those
described in Section 4.5.7.2 (Table 4.5-102) and summarized below.

Mortality

e Internal Effects of FMP 2.1 and FMP 2.2. Under this alternative, the same seabird protection
measures that are described in the baseline conditions (see Section 3.7.1) would be maintained. The
predicted level of incidental take from all gear types is considered insignificant at the population
level for all species in this group.

¢ Persistent Past Effects. For black-footed and Laysan albatross, past mortality factors include large
contributions from foreign longline fisheries and Hawaiian pelagic longline fisheries, a smaller
contribution from the BSAI/GOA longline fisheries, and an unknown but presumably small
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contribution from other longline fisheries, trawl fisheries, and vessel collisions throughout their
range. Both species have been experiencing population declines over the past decade. For sooty and
short-tailed shearwaters, mortality factors include large contributions from subsistence and
commercial harvest of chicks on the nesting grounds as well as climatic and oceanic fluctuations that
cause periodic mass starvation, substantial contributions from foreign, Hawaiian, and BSAI/GOA
groundfish longline and trawl fisheries, and a smaller contribution from vessel collisions throughout
their range. It is difficult to assess the population trends in these abundant and widespread species
but there is some indications that both species may be declining. The contribution of toxic and plastic
pollution on their nesting grounds and in the marine environment is unknown for all species in this

group.

¢ Reasonably Foreseeable Future External Effects. New seabird protection measures haverecently
been established for the Hawaiian pelagic longline fleets and are expected to reduce take in those
fisheries, at least of albatross. It is expected that incidental take of black-footed and Laysan albatross
in foreign longline fisheries will remain high and will continue to exceed the threshold for population
level effects. Incidental take of shearwaters will likely continue as in the past unless longline and
trawl deterrence techniques are developed and applied that are effective for diving species.

¢ Cumulative Effects. Since the populations of black-footed and Laysan albatross are undergoing
measurable declines and several human-caused mortality factors have been identified and are
expected to continue in the future, including contributions from the groundfish fisheries under FMP
2.1 and FMP 2.2, the cumulative effects on black-footed and Laysan albatross are considered to be
significantly adverse at the population level through mortality. Since the populations of shearwaters
may be undergoing declines and several human-caused mortality factors have been identified and are
expected to continue in the future, including contributions from the groundfish fisheries under FMP
2.1 and FMP 2.2, the cumulative effects on sooty and short-tailed shearwaters are considered to be
conditionally significant adverse at the population level through mortality.

Changes in Food Availability

¢ Internal Effects of FMP 2.1 and FMP 2.2. The groundfish fisheries would continue to take a very
small amount of squid and forage fish as bycatch under FMP 2.1 and FMP 2.2 and an unknown
amount of forage fish in a potential directed fishery under FMP 2.1. This effect is considered
insignificant at the population level for all species. While groundfish vessels contribute to overall
marine pollution through accidental spills and vessel accidents, the effects of this pollution on
seabird prey populations can not be assessed at this time.

¢ Persistent Past Effects. Albatross primarily prey on squid species and small schooling fishes that
have been targeted by fisheries in various parts of their range. While these fisheries may have caused
some localized depletions of prey, their effect on overall prey abundance is considered to be minimal
compared to climate and oceanographic factors. Short-tailed and sooty shearwaters are susceptible
to periodic widespread food shortages that have caused massive die-offs in Alaskan waters. Natural
fluctuations in primary productivity and oceanographic factors are considered to be the driving forces
that determine the abundance of their main prey (euphausiids) rather than competitive interactions
with other predators. Since albatross and shearwaters can forage over huge areas, they are unlikely
to have been affected by localized disturbance or depletion of their prey fields caused by fisheries.
Pollution from a variety of land and marine sources have potentially affected albatross and
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shearwater prey in the past. However, very little is known about the specific toxicological effects on
species important to these seabirds or what sources of pollution may be the most important.

¢ Reasonably Foreseeable Future External Effects. There are no foreseeable fisheries that will
likely have more than a negligible effect on albatross and shearwater prey availability. Pollution is
likely to affect albatross and shearwater prey in the future but specific predictions on the nature and
scope of the effects, especially as it relates to the availability of prey to albatross and shearwaters,
can not be made at this time.

¢ Cumulative Effects. The cumulative effect of all fisheries on the abundance and distribution of
albatross and shearwater prey is considered to be insignificant at the population level for all species.

Benthic Habitat

Since albatross and shearwaters feed at the surface or with shallow dives and their prey live in the upper and
middle levels of the water column, potential changes in benthic habitat from groundfish trawls or any other
fishing gear would have no discernable effect on their prey. Therefore, no cumulative effect is identified for
these species.

Summary of Cumulative Effects

The groundfish fishery under FMP 2.1 and FMP 2.2 would contribute to significant adverse cumulative
effects on Laysan and black-footed albatross through mortality. The fishery would also contribute to a
conditionally significant adverse cumulative effect on sooty and short-tailed shearwaters through mortality.
Cumulative effects on prey availability and benthic habitat are considered to be insignificantat the population
level for all four species.

4.6.7.3 Northern Fulmar Alternative 2 Analysis
FMP 2.1 — Direct/Indirect Effects
Incidental Take

Mortality of northern fulmars on longline gear accounts for the majority of all birds taken incidentally in the
groundfish fisheries under the baseline conditions. Under FMP 2.1, incidental take on longlines is predicted
to remain similar to its present level because of similar effort and the same avoidance measures as the
baseline condition (see Section 4.5.7.3). Incidental take in trawl gear and by vessel strikes (about 3150
fulmars per year under baseline conditions) is expected to increase by an unknown amount with the predicted
200 to 300 percent increase in trawl effort under FMP 2.1. Even if we assumed a direct relationship with
trawl effort that resulted in a 300 percent increase in fulmar take, the overall numbers of fulmars taken in the
groundfish fishery would still be small relative to their abundance in the BSAI/GOA (close to one percent
of their estimated 2 million population). Fulmar population dynamics, and the potential effects of different
levels of mortality or mortality of adults versus subadults, have not been explored with mathematical
modeling. Given the fact that fulmar population trends are presently measured only on the Pribilofs and not
on their largest colonies, it is unlikely that anthropogenic mortality equal to an estimated one percent of their
population would have a detectable effect on the overall population. However, concern for a colony level
effect would be intensified (see Section 4.5.7.3), especially since the existing fishing restrictions around the
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Pribilof Islands would be lifted under FMP 2.1. If trawl and longline effort increased substantially around
the Pribilofs during the breeding season and a high percentage of the incidentally taken fulmars came from
the Pribilof colony, incidental take of fulmars under FMP 2.1 could be significant at the colony level. Given
the conjectural nature of these conditions occurring, FMP bookend 2.1 is considered to be conditionally
significant adverse for incidental take of fulmars.

Availability of Food

Fulmars forage over vast areas of ocean and are therefore unlikely to be affected by any potential localized
disturbance or depletion of prey from the fishery as managed under FMP bookend 2.1, even if a directed
forage fish fishery develops. FMP bookend 2.1 is therefore considered to have insignificant effects on fulmars
through availability of food.

Benthic Habitat

Fulmars are not benthic feeders and are not expected to be affected by any changes in benthic habitat that
might occur as a result of fishery management under FMP bookend 2.1. FMP bookend 2.1 is therefore
considered to have insignificant effects on fulmars through benthic habitat.

FMP 2.2 — Direct/Indirect Effects
Incidental Take

For the reasons described above, the incidental take of fulmars on longlines under FMP 2.2 would be
expected to be approximately the same as described under the baseline conditions (Section4.5.7.3). This level
is considered insignificant atthe population level for fulmars. Trawl effortis expected to increase under FMP
2.2 by approximately 25 percent over the baseline condition. If we assume that this increase in effort will
result in a corresponding increase in incidental take, take of fulmars in trawls and vessel strikes would
average about 4,000 birds per year. The combined take from longlines and trawls would be approximately
16,000 birds per year (see Section 4.5.7.3) which is less than one percent of the estimated BSAI/GOA
population of 2 million birds.

This level of take would be considered insignificant at the population level. However, there would still be
concern about potential colony level effects and the USGS/BRD would likely continue to investigate the
issue. The existing trawl restrictions around the Pribilof Islands would be maintained under FMP 2.2 so the
increase in trawl effort would not be concentrated near the fulmar colony. While these investigations
continue, it will be assumed for this analysis that FMP 2.2 would not lead to a disproportionate take of
fulmars from any one colony. The overall effect of FMP 2.2 on fulmars is therefore considered to be
insignificant through incidental take.

Availability of Food and Benthic Habitat

FMP bookend 2.2 would have the same insignificant effects on fulmar food availability and benthic habitat
as described above for FMP 2.1.
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Cumulative Effects — FMP 2.1

The past/present effects on northern fulmars are described in Section 3.7.5 (Table 3.7-13) and the predicted
direct and indirect effects of the groundfish fishery under FMP 2.1 are described above (Table 4.5-100). This
section will assess the potential for these effects to interact with other reasonably foreseeable future events
in a cumulative way. The effects considered in this analysis are listed in Table 4.6-31 and summarized below.

Mortality

¢ Internal Effects of FMP 2.1. Under FMP 2.1, the same seabird protection measures for the longline
fleet that are described in the baseline conditions (section 3.7.1) would be maintained. The incidental
take of fulmars under FMP 2.1 is expected to be similar to the baseline level in the longline sector
and much higher in the trawl sector due to increased effort. The overall effect of the fishery on
fulmar mortality is considered conditionally significant adverse because of increased concern for
colony level effects.

e Persistent Past Effects. For northern fulmars, past mortality factors include large contributions from
the BSAI/GOA groundfish fisheries and other net and longline fisheries in the North Pacific and
Bering Sea. There is no indication of an area-wide population decline but there is some concern that
particular colonies may be experiencing declines related to the groundfish fisheries. Other potential
mortality factors that have been identified include acute and chronic effects of pollution,
underestimated mortality in all fisheries, and higher than normal rates of natural mortality (i.e.
starvation) due climatic and oceanographic fluctuations.

e Reasonably Foreseeable Future External Effects. Incidental take of fulmars is expected to
continue in all offshore fisheries in the BSAI/GOA. The IPHC fisheries will be subject to new
seabird avoidance measures so incidental take from the halibut and sablefish fleet is expected to
decline substantially. Future oil spills and other incidents of pollution are likely but their effects on
fulmars will depend on many factors that can not be predicted.

¢ Cumulative Effects. Incidental take in the groundfish fishery under FMP 2.1 is expected to be the
primary human-caused mortality factor for fulmars. Because fishing intensity is expected to increase
substantially around the Pribilof Islands, the cumulative effect on fulmar mortality is considered
conditionally significant adverse because of increased concern for colony level effects.

Changes in Food Availability

¢ Internal Effects of FMP 2.1. The groundfish fisheries would continue to take a small amount of
forage fish and pelagic invertebrates as bycatch under FMP 2.1 and an unknown amount ofthese prey
if a directed forage fish fishery developed. This effect is considered insignificant at the population
level for northern fulmars. While groundfish vessels contribute to overall marine pollution through
accidental spills and vessel accidents, the effects of this pollution on fulmar prey populations can not
be assessed at this time.

e Persistent Past Effects. Fulmars prey on squid and small schooling fishes that have been targeted
by fisheries in various parts of their range. While these fisheries may have caused some localized
depletions of prey, their effect on overall prey abundance is considered to be minimal compared to
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climate and oceanographic factors. Since fulmars can forage over huge areas, they are unlikely to
have been affected by localized disturbance or depletion of their prey fields caused by fisheries.
Pollution from a variety of land and marine sources have potentially affected fulmar prey in the past.
However, very little is known about the specific toxicological effects on species important to fulmars
or what sources of pollution may be the most important.

Reasonably Foreseeable Future External Effects. There are no foreseeable fisheries that will
likely have more than a negligible effect on fulmar prey availability. Pollution is likely to affect
fulmar prey in the future but specific predictions on the nature and scope of the effects, especially
as it relates to the availability of prey to fulmars, can not be made at this time.

Cumulative Effects. The cumulative effect of all fisheries on the abundance and distribution of
fulmar prey is considered to be insignificant at the population level.

Benthic Habitat

Since fulmars feed at the surface or with shallow dives and their prey live in the upper and middle levels of
the water column, potential changes in benthic habitat from groundfish trawls or any other fishing gear would
have no discernible effect on their prey. Therefore, no cumulative effect is identified for these species.

Cumulative Effects — FMP 2.2

Mortality

Internal Effects of FMP 2.2. The seabird protection measures under FMP 2.2 would be the same
as described above for FMP 2.1. However, the structure and intensity of the fisheries would be
substantially different than FMP 2.1. Although concern for colony level effects remain, the effect of
the fishery under FMP 2.2 is considered insignificant at the population level.

Persistent Past Effects and Reasonably Foreseeable Future External Effects. These effects
would be the same as described above for FMP 2.1.

Cumulative Effects. Incidental take in the groundfish fishery under FMP 2.2 is expected to be the
primary human-caused mortality factor for fulmars. Incidental take in the IPHC fisheries is expected
to decrease and at least partially compensate for the small increase in take expected in the groundfish
fishery. The cumulative effect on fulmar mortality is therefore considered insignificant at the
population level.

Changes in Food Availability and Benthic Habitat. These effects would be the same as described
above for FMP 2.1.

Summary of Cumulative Effects

The groundfish fishery under FMP 2.1 would contribute to a conditionally significant adverse cumulative
effect on northern fulmars through mortality. Under FMP 2.2, the fishery would contribute to an insignificant
cumulative effect on fulmars through mortality. Cumulative effects on prey availability and benthic habitat
are considered to be insignificant at the population level for both FMPs (Tables 4.5-103 and 4.6-32).
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4.6.7.4 Species of Management Concern (Red-Legged Kittiwakes, Marbled and Kittlitz’s
Murrelets) Alternative 2 Analysis

FMP 2.1 — Direct/Indirect Effects
Incidental Take

The seabird avoidance measures under FMP 2.1 would be the same as under the baseline conditions and
would be limited to the longline fleet. Under the baseline conditions, no red-legged kittiwakes have been
observed to be taken in any of the BSAI/GOA fisheries since data began to be collected in 1993. Under FMP
bookend 2.1, longline effort would remain about the same as the baseline in the BSAI while trawling would
increase substantially. The Pribilof Habitat Conservation Area, which covers a large area around the largest
red-legged kittiwake colonies on St. George Island, would be eliminated along with many other fishery
closures. The elimination ofthis closed area would result in an increased potential for incidental take ofred-
legged kittiwakes around the Pribilof Islands. However, since incidental take approaches zero under the
current conditions, it appears that the species is not very susceptible to being taken in any gear, perhaps
because they can not compete for offal with the larger gulls or are more agile in avoiding entanglement. It
seems most likely that these birds will continue to be able to successfully avoid being taken on a regular
basis, even with increased fishing effort. The effect of FMP bookend 2.1 on incidental take of red-legged
kittiwakes is therefore considered insignificant at the population level.

Murrelets, due to there small size and feeding strategy, are more susceptible to being taken in trawls than in
either longline or pot fisheries. The 200 to 300 percent increase in trawling under FMP bookend 2.1 would
resultin an increased potential for incidental take of these species. However, since murrelets prefer to forage
in waters inshore of the groundfish fisheries and the incidental take of murrelets under the baseline conditions
already approaches zero, the potential increase in take would likely be very small. The effect of FMP
bookend 2.1 on incidental take of marbled and Kittlitz’s murrelets is therefore considered insignificant at the
population level.

Availability of Food

Given the wide variety of foods used by kittiwakes and the extensive areas over which they forage, it seems
unlikely, even with the substantial increased trawling activity, that they would be susceptible to localized
depletion of prey during the non-breeding season. However, while nesting, kittiwakes are more dependent
on high quality forage fish for raising chicks and are more susceptible to potential localized depletions of prey
around their colonies. Elimination of the Pribilof Habitat Conservation Area fishery closure would likely
result in increased trawling around the largest red-legged kittiwake colony, St. George Island. More
importantly than trawl bycatch, the existing ban on the development of a directed forage fish fishery would
be lifted under FMP 2.1. It is not clear how such a fishery would be structured or how extensive it would
become (see Section 4.6.4) but if such a fishery developed around the Pribilofs it could have serious
repercussions on the availability of prey to red-legged kittiwakes and could have population level effects.
Because of the conjectural nature of'this situation developing, the potential effect of the fishery through prey
availability is rated conditionally significant adverse.

The groundfish fisheries have very little spatial overlap with murrelet foraging areas but they do depend on
forage fish schools that likely spend part of their time in waters of the EEZ. If a directed forage fish fishery
developed near murrelet habitats in Southeast Alaska and the GOA, forage fish populations may be affected
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on a regional level and could potentially affect murrelet reproductive success. As described above for
kittiwakes, the potential effect of the fishery through prey availability is rated conditionally significant
adverse for marbled and Kittlitz’s murrelets.

Benthic Habitat

Red-legged kittiwakes are not benthic feeders and are not expected to be affected by any changes in benthic
habitat that might occur as a result of fishery management under FMP 2.1. Marbled and Kittlitz’s murrelets
feed on species that depend on benthic habitats for at least part of their life cycles. However, benthic habitats
in their nearshore foraging areas would not be affected directly by groundfish trawls under FMP 2.1 as these
take place further offshore. FMP 2.1 is therefore considered to have insignificant effects on these species
through benthic habitat.

Direct/Indirect Effects FMP 2.2

Incidental Take

Under FMP bookend 2.2, longline fishing effort would be similar to the baseline in both the BSAI and GOA.
Incidental take of red-legged kittiwake would therefore be similar to the baseline, which approaches zero.
Trawl effort would increase by a modest amount under FMP 2.2 but, as described above for FMP 2.1, would

not be expected to substantially increase incidental take of murrelets or kittiwakes. The effect of FMP 2.2
on incidental take of these species is therefore considered insignificant at the population level.

Availability of Food

As described in Section 4.5.7.4, the potential effects of the groundfish fishery on kittiwake and murrelet prey
availability are considered to be insignificantunder the baseline conditions. Although trawl effort is predicted
to increase by 25 percent under FMP 2.2, it is unlikely that the attendant increase in bycatch of forage fish
would affect prey availability enough to cause population level effects on these species (see Sections 4.6.4
and 4.6.10). The existing ban on the development of a directed forage fish fishery would remain in effect
under FMP 2.2. The overall effect of FMP 2.2 on the availability of food for species of management concern
is therefore considered insignificant at the population level.

Benthic Habitat
The effects on benthic habitat under FMP 2.2 would be insignificant as described above for FMP 2.1.
Cumulative Effects FMP 2.1

The past/present effects on red-legged kittiwakes, marbled murrelets, and Kittlitz's murrelets are described
in Sections 3.7.13 and 3.7.17 (Tables 3.7-22 and 3.7-26) and the predicted direct and indirect effects of the
groundfish fishery under FMP 2.1 are described above (Table 4.5-100). This section will assess the potential
for these effects to interact with other reasonably foreseeable future events in a cumulative way. The
cumulative effects for these species would be dominated by factors external to the groundfish fisheries and
would be the same as those described in Section 4.5.7.2 (Table 4.6-32) and summarized below.
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Mortality

¢ Internal Effects of FMP 2.1. The incidental take of red-legged kittiwakes and both murrelets is
expected to be rare and therefore insignificant at the population level under FMP 2.1.

¢ Persistent Past Effects. Past sources of mortality that may continue to have an effect on these
species include subsistence hunting and egging (red-legged kittiwakes), incidental take in coastal
salmon gillnet and other net fisheries (murrelets), oil spills (murrelets), and logging of nest trees
(marbled murrelets). Incidental take in the BSAI/GOA groundfish fisheries appears to have
contributed very little to the mortality of these species.

e Reasonably Foreseeable Future External Effects. All of the mortality factors listed above in
persistent past effects are likely to continue in the future. For red-legged kittiwakes, the introduction
of nest predators or a large oil spill around the Pribilof Islands in nesting season could have
significant effects on mortality. For the murrelet species, oil spills in nearshore habitats and
incidental take in salmon and other net fisheries are likely to remain the largest factors in the future.
The contribution from chronic sources of pollution, both from terrestrial and marine sources, may
also contribute to future mortality. If the Kittlitz’s murrelet population continues to decline and the
species is listed under the ESA, new regulations may be placed on the various nearshore net fisheries
to monitor and reduce incidental take of the species. These measures would also benefit marbled
murrelets.

¢ Cumulative Effects. The three species in this group have all experienced substantial population
declines in the recent past and are all susceptible to future human-caused mortality factors, including
potentially small contributions from the groundfish fishery. The decline of red-legged kittiwakes on
the Pribilofs may have been reversed recently but it is not clear if their recovery will continue in the
future. The cumulative effect for red-legged kittiwake is therefore considered conditionally
significant adverse at the population level through mortality. Both murrelet species continue to
decline in their core areas and are thus considered to have significant adverse cumulative effects at
the population level through mortality.

Changes in Food Availability

¢ Internal Effects of FMP 2.1. A directed forage fish fishery could develop under this FMP that could
lead to population level effects on all three species. The effect of FMP 2.1. is therefore considered
conditionally significant adverse at the population level for all three species in this group. While
groundfish vessels contribute to overall marine pollution and disturbance, the effects of vessel
hazzards on seabird prey populations can not be assessed at this time.

e Persistent Past Effects. All three species prey on small schooling fishes and an assortment of
invertebrates that have been targeted or taken as bycatch by external fisheries in various parts of their
range. While these fisheries may have caused some localized depletions of prey, their effect on
overall prey abundance is considered to be small compared to climate and oceanographic factors.
Pollution from a variety of land and marine sources, including the EVOS, have likely affected the
prey of these species in the past. Since murrelets are easily disturbed by marine vessels of all kinds,
high concentrations of vessel traffic in some areas may have effectively excluded murrelets from
certain important foraging areas.
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¢ Reasonably Foreseeable Future External Effects. Future squid and herring fisheries as well as
other net fisheries that take forage fish as bycatch may have an effect on prey availability for these
species. Pollution is also likely to affect prey in the future but specific predictions on the nature and
scope of the effects, especially as it relates to the availability of prey on a scale important to the birds,
can not be made at this time.

¢ Cumulative Effects. The dynamic interaction of natural and human-caused events, including
fisheries and pollution, on the availability of forage fish and invertebrate prey to seabirds is only
beginning to be explored with directed research. However, the potential of the groundfish fisheries
under FMP 2.1 to have an significant adverse effect on prey availability leads to a cumulative effects
rating of conditionally significant adverse for these three species.

Benthic Habitat

Red-legged kittiwakes are not benthic feeders and are not expected to be affected by any changes in benthic
habitat that might occur as a result of the groundfish fishery. Marbled and Kittlitz’s murrelets feed on species
that depend on benthic habitats for at least part of their life cycles but they forage in shallow waters that are
inshore of the groundfish fishery. Since the groundfish fishery would not contribute to potential effects on
benthic habitats important to murrelets or red-legged kittiwakes, no cumulative effect is identified for these
species.

Cumulative Effects FMP 2.2

The seabird protection measures under FMP 2.2 would be the same as described above for FMP 2.1. The
cumulative effects for mortality of these species are dominated by factors external to the fishery and would
lead to the same conclusions as described above for FMP 2.1. Without the potential for a directed forage fish
fishery, the potential effects of FMP 2.2 on prey availability are unknown and lead to a cumulative effects
rating of unknown. The groundfish fishery does not contribute to effects on benthic habitat so no cumulative
effect is identified (Table 4.5-104).

Summary of Cumulative Effects

For red-legged kittiwakes, the groundfish fishery under FMP 2.1 and FMP 2.2 would contribute to
conditionally significant adverse cumulative effects through mortality. The cumulative effect through prey
availability would range from conditionally significant adverse under FMP 2.1 to unknown under FMP 2.2.
For marbled and Kittlitz’s murrelets, the groundfish fishery under FMP 2.1 and FMP 2.2 would contribute
to significant adverse cumulative effects through mortality. The cumulative effect through prey availability
would range from conditionally significant adverse under FMP 2.1 to unknown under FMP 2.2. No
cumulative effect on benthic habitat was identified for any species due to a lack of contribution from the
groundfish fishery.
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4.6.7.5 Other Piscivorous Species (Most Alcids, Gulls, and Cormorants) Alternative 2 Analysis
FMP 2.1 — Direct/Indirect Effects
Incidental Take

The incidental take of piscivorous seabirds on longlines under FMP 2.1 would be expected to be similar to
the baseline levels which are considered insignificant at the population level for these species (see Section
4.5.7.5). Incidental take in trawls would be expected to increase from baseline conditions due to increased
trawl effort but would not be expected to have population level effects for any species in this group because
of the very low levels of take relative to the populations of these abundant species. For these reasons, FMP
2.1 is considered to have insignificant effects on piscivorous species through incidental take.

Availability of Food

As described in Section 4.5.7.5, the potential effect of the groundfish fishery on piscivore prey availability
is considered to be insignificant under the baseline conditions. The availability of food in the form of fishery
discards would be expected to increase substantially with the overall increase in TAC under FMP 2.1. Some
species of large gulls may benefit on the population level from this increase in supplemental food supplies
while other species, like kittiwakes and murres, experience an adverse effect from increased predation
pressure from those large gulls. The net beneficial or adverse effects of fishery wastes to the different species
in this group are unknown.

Although trawl effort is predicted to increase substantially under FMP 2.1, bycatch of forage fish and pelagic
invertebrates in groundfish trawls is not expected to affect the abundance and distribution of forage fish
enough to cause population level effects on piscivores (see Sections 4.6.4 and 4.6.10). However, the existing
ban on the development of a directed forage fish fishery would be lifted under FMP 2.1. It is not clear how
such a fishery would be structured or how extensive it would become. Under certain conditions, such a
fishery could result in localized depletions of forage fish important to seabirds that could have population
level effects, especially if they occurred near breeding colonies during chick-rearing season. 